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ff^ (57) Abstract: A microreactor comprises a metal substrate having a fine groove on one surface, a heating body disposed on the 
other surface of the metal substrate through an insulation film, a catalyst carried in the fine groove, and a cover joined to the metal 
substrate to cover the fine groove and having a raw material inlet port and a gas outlet port. Since such microreactor uses a metal 
substrate which is high in heat conductivity and low in heat capacity, the efficiency of heat conduction from the heating body to the 

-»««. carried catalyst is high, and the metal substrate is easy to process and simple to produce. 



wAo04/069738 Al IllllllllllllllllOllllfllllllllll 



ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) fi^D^^cD^^Ky , ±r<^aso)j£a«si^ 

rTSBJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), J- — is 7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), B — P V /< (AT, BE, BG, CH, 



CY, CZ, DE, DK, EE, ES, H, FR, GB, GR, HU, IE, IT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



WO 2004/069738 




PCT/JP2004/001208 



m m m 

5 mmm 
10 mams 

15 n^imnm^itmmmm^mnm^m^m^mmz^xmm^Hx^ftijis m 
isxitmm^mmmttWimMm&^cDmmtmAjT'tsVs s/^ 

mHmxxDtpx, ^miix. tfvv>s zf*>jsx, *?s-jm<Dm<b>mmm 
nzftwuTrnztizimttxt, mu*omk£zmnitmmzKfo£i*x < mn& 

(M^m^-m, mh • ^wmmiz'rTfrtizzt&tz^fzisb. &n%5<D&mm.mz 
25 ^dic<i\ 0 l^u &Mmm^mftm%sm<D%*mnm.xte. mm-^±tmmz^ 

m*timztix^&o ->v^>m^-\i^5.y^^mmiz^^^n^^ju 



WO 2004/069738 PCT/JP2004/001208 

2 

CHIHf] 2002-25201 4^238) . 

$e>(c ^<D^^^p'j7^^-icj:^7X^itr[4, frmm&o&xm (m^ 

CO&5&) ffl^V^PUT^-^igMIU cn«©7^^P'J7^^ 
15 %m,7to(D&Z)\Z. H ^P«J7^^-ICfF^$n-5X^-X<0»^mUt^^ ^ 

<Dyr-<&nv7t?*-izt5i\T, — jjomizmm^&ffiz-fc&mmtEit. m&m& 



WO 2004/069738 




PCT/JP2004/001208 



10 m^nx^mm^mmm.'m±izmmm^t9Lii-^xmt, mmmm±iz§£mib& 
mtzxmt* mtmm^toizmm&imtzxmt, mmAntrt^m&ntf 
mmzftttA-wtt^ mummm^mvJ:z>izmti±mmmzm^-r^JMt. 

15 jjmiz&{,\T. &mmm<D-*oMizmm^&mi£-?z>xm£. mu&mmmz\% 

m?*?izmz&mmmzm<ai-r2>xm£s mzmmmwmznx^tz^mtzgt 
mmmft<DMtz&mmm±\zmmw&mir2>j:n£> ^m-r^^otmmt utc, 
20 &tt % *mmt. igM&&MisX7mxx&mzfctb<D^j*n*j7#*-<Dmm 
* : &iz&\.\x, &mmm<D-?j<Dw\zmm%!i&Bm-tz>j:m£. mmmmsmiz 

mnmzm?£?izmm£mmmzm&irzj:&£. mmmmmmm^nx^tj: 
i\mz&mmm±iziimm&mfzj:m£s mmmm±izmmw&mvz>xm£, 
25 ^wr^>«k ?tm$L£ uft 0 

^-t^siy&xmmizit^x. mmmmfim<mmmtf'\\2^<Dx, ^mm^mn 



WO 2004/069738 




PCT/JP2004/001208 



tmizsm&m&-t&xmts mmmo&mwfaz&mzmfrmto&mzm&zn 

mfmwme.nmizftuTM&2nz&3izg>mzm&mteTm&Us fr-o. 
w&nt)Wi&2tircj3A-mt&. &&(Dmftmz&w^ffi%mmwimwitiisTi\ 
20 zmfc&mwmizmGrrzxmts &m-?%&z>temm£isfz 0 

Ai&tc&ivc. m^o±mmwi(D-yjomizm^m^tmmiMm>m^.imizmn 

iztmm&wMrzjMts i m<Dmz&mwfaomdmmm±iz5£mfo& 

25 ^itai^ ^©BufE^ps^^mffl^gPrticM^^s^-rsx^i, mum* 
a&m&m&s &&mmm<Dmmmmmnmi&ftuTm&£ti&£z>\z&mz 

flit. Lfz.o 



WO 2004/069738 PCT/JP2004/001208 



10 Ut. HtSJ:p«i:lt 

m9L<DWLmi\z®m.irz>'ptz< t^-^<omm^mmm±[zmmmzwL\t. mm 



WO 2004/069738 




PCT/JP2004/001208 



mw-mtwmwsmwmitm.? & o izm^nx^m^wt. mma front® 

mtc %mmts m%&&wux7mfix&mzrctb<D-?'( t?nv7&#-iz&i,\ 
x. immm%-*<Dmzffi?L. &Mmmm>/**->&mmzmmrwmz 
&&M&<D&mmm%. mmmmmmfatz^izm&uxtez&iii&t. mm 
^ortSPT^iRi \sX^zmzm®Mwxmmznrc7mt. m^m(D^mm<D±m 
10 izimzwzMmt, mtzm&<D-*<Dmm\zi&w?z>i%mmAnt, muymvito 

&tt. *mmz. ®M&&M^X7mxx&mzfzto<D^*nv7#*-<Dmm 
^i:*3i\t, &mmm(D-*(Dmzm®n&zBm?%mmmi:m£s mmm* 

15 mzm-gisT. ^m^m^.fzm^^mm-t^m^T.mt. mm^onmmiz^m 

tuts im&&MisX7mfi7>zm%fcibo^&nvT&*-(Dmi& 

20 zfgmmxmt , mris i m<D&mmm&mummmmm irj-t a £ o izm& u 

MtzmmmmiLmLs mz7fc&<Dftmmizmu&mm.<m&ifr ltm^^s^ * 

s/cs *mm, wM&zm^x7kmiix&m%fc&<D^^ &nv7&#-(Dmm 
25 ^}^[c:*5c^T. &mmfc<D-*omzmmmw&B!&?%mmz!&xm£. mmm 
m^ommmiz^mmim^mmt^mmmmxmts wMmAntxxtimniitt 
m?%&m*/<-mt&. mmMm&&m?&?izMm&mmmzm<&ux> m& 



WO 2004/069738 




PCT/JP2004/001208 



&imt£i*:zz\£\z&v> mu-Dit&Lifoiztiimznz^'t&avTZf-s mx& 

20 ^;i(c<i:y#^(c?TX.. £e>lc. ffigXflfc^T'&^fcACK T'f^n'JJ^^-© 

n^, tmm&xmiz&itzm&m<D/^y*imMt£n. tm&&-izm&2-ez 
&it> m.nz&mvT7mrt*&mz>fcit><D^'(#n i J7#*-iz2si\ 

mir^m^zxm^^m^mm^x^n-t^fcib(om^(Dmm^t, mnrnx 



WO 2004/069738 



8 



PCT/JP2004/001208 



5 mti&mmt&s m&nizim&tm\sizmtiL-?<< &nv7f*-£2Hxi\z><DX\ 

d £ (c J: y , MJ«CD*;S^&<b#£ D^ft^ * □ U 7 * * -<T>b-&$m UT, 
10 ^4*nV7??-±te£UT<D®m&W.&-?Z>Z£tfT*£2>o 

u^fcM^m^uT^T-r^pyT^^-(i:-r«5c«i:icj;y % m-mm^m®. 
mmt (.msi*) &&mu m^n^mmiz^c^mm^muttmiSL^-f^n 
v7*?-%m&&tsz\£WB!m£tev> -?<<?nv7£*-<Dmm=ixh. 
yv^xt-m&MZftz. &fc, fm(omfa^4&nv7#?-[z5£mib%ffii7Lfzv, 
15 M&fa&mimizmmm<D&m^mmtt&ifr&zi±%z\£iz£v^ ifi^^pg7 

20 in it*, *mno^*£nv7£*-<D-mmm&7R-t$mmx'&z> 0 

m 3 (4 % hi ic^n^-r^p y T^-<£#iis*E(Dmffl^JM®fli£^-r 

25 04 Ufc, ^S^V^f ^ P 'J T^^-(0ffeC7^^ff$g|^^-rgl 2 fg£3®$K&fi9Br? 

us!*, *mw<D^<<#n v7<7$-(D-mmzm&7ttiMimv&2> 0 

ms\*. m5lZ7ji£tl&-?'<#nV7£<$r-<D 11-11 ^iCfcft^^WSlUT* 



WO 2004/069738 PCT/JP2004/001208 

9 

m7(l H5|:fv3til.7-r^aiJ7^^-© Ill-Ill »ccfc(t*tt*«t»fffiH 

5 IU9(1 lll5(C^$n'5T-r^P'J7^^-(D1ISSW#JlS^(D^^gP^M 
mi 0(1 H5IC^n*V^^PU7'^^-©2SB<0^^<0!^»8P^fi£ 

10 Tr&-5 0 

mi 3d mi 2 i:^$tiS7^^q 'J7^^-OA- Ai^lCfelt^Wli 

mi 4n mi 2[c^$n^>^-r^pu7^^-^m-r-i)^s»*s<D^siffl^sp^ 
15 imm&7K-?%mmT$>z>o 

mi 5d *mft<»^4znyT<?$-(r>w»%mm*m-m^ 3*@=j|(e«t® 
m"c&-5 0 

mi 6d *iiw©^^puT^^-©fi!!©«^^^t«aHT»*. 

mi 7(1 mi 6 iC^tlST-f 'J7^^-OB- B^lCfcltS^WIi 
20 T"&Z>o 

mi 8(i mi 6rc^$tiST-r^p«j7^^-^^£-rs^ssffio«^^g(gB 

mi 9(1 3|s:^(DT^^PUT^^-<Dftil(7)ll]Ki^S^t- mi 7 4I^W^»rM 

25 m 2 o (i ^w<DT-r <? p u T^^-cD-^BS^^-rf^mr^s, 

m2 1 (i i2oic^nw^pu7^-(D i - i ^icfeitsran 

m2 2(1 m2 o(c^n^v-r^pu7^^-(om^sPM^rB^i±^:«Hi^ 
tt4*jtmT&3. 



WO 2004/069738 



1 0 



PCT/JP2004/001208 



02 31*. «swoT-f &nv7#*-&Wij&T%mf(L7mmw<D7fcfe<Dm&m 

H2 5I1 m 2 4 (C^$ft3iI^W<DIOTim?&oT, H 2 5 Ate II-II $|IC*5 

gi2 6i±, *mn<D^4&nv7#*-<Dii&i<Dm&mn-f&tciib<Dm2 1 ramo^ 
m 2 9 is, v'-r * p u 7&*-oftmjjfe(Dffo<Dm%m-j:mmv$>2>o 

HI 3 0 A~HI 3 0 Dlt *mR<DW?'n U 7*^-SBt#jS<&— *t^«S*Blffl 

g|3 1 A~13 1 Cli, ^BflcDV^PU 7^^-1451^*^— H3S^S^UiW 
15 -T3£:#>(DI?il!l'e&& 0 

in 3 2 ahi 3 2 di*. *mw<D^<<#n U 7 & * -m£.Jj : &<oi&<Dmffi.Bm&m 
m 3 3 ahu 3 3 c(i, $^7-f^p u y^^-w^^^o^wm^M 

20 g| 3 4 A -Hi 3 4 D (i, #S&RJJ<0T*f fP'JT^ - SHS^S* CD — ^*SW5^^rU£R« 

03 5 AHH3 5 Dli, ^R«(0T^^py7^^-m^}i©-^]!i6^Hi^^ 

HI 3 6 A~HI 3 6 DUL *^7^f^P 'J 7^^-M)t^}ia>-^^S^:^ 
25 -T<S;fc#><E>Ifil!|-e&3. 

@37 am^i 3 7 Dii, immw^zu u 7^^-m^j : ^<o—mmmm^mm 
ei 3 8 a~h 3 s Dii, $^©?^^p u 7 ? ? -mmtt£<n—Mimm&wm 



WO 2004/069738 



1 1 



PCT/JP2004/001208 



m 3 9 ahu 3 9 d its i&m<on &uv7#* -m&tj&cDWionimm&m. 
m 4 o a ~m 4 o d it. *mHD-?4 <?uvt<?$ -mmxfeoi&onmmmzwt 

5 i4 1 A-i4 1 Clt im*J\<D-?<< <?UV7Z$ -m&ftfeO— H«gfl5^£lfclE 

m4 2 A~m4 2cii *m-wo^4 2uvT?*-m&* i &<o-nimm*Mw 

m4 3 ahu4 3 cot, *&w<D^4#nv7&*-mmtt&(Diik(DnmmM&m 
io R^-r-5fcae>(oiigiiT?fe'5o 

HI4 4 A~H4 4 Cte, *»7^f^P U T^^-«Ht^jS<Oflb©*t6^«l*Bi 

in 4 5 A~gi4 5 at. 3&m<D-m&uv 7&*-m&tt£<Dii&i<DnMBm&m. 

is m 4 6 A~m 4 6 c it, 4 2UV72& -UT^i : M<Di^(ommmm^m 

gi4 7 ahh4 7 at. *mBR<D^4*nv7#*-mmtt£<D{toonMBm&m 

m 4 8 A~m 4 s c it, i&mo-?^ ouv7t?$ -w&xfeoi&ontimm&m 
20 wtz>fc#><Dj:mm-T?$>z>o 



25 s-r. *mm^4zuv7<?$-\z.^K\xvm-?z>. 



WO 2004/069738 PCT/JP2004/001208 

12 

OD-^TCOM 2 a iC^Stl^MjgSP 3 COf&fllfttfli 3 rtgPfccfctf&JIS^ 2 <D 
MM 2 a, 2 b £fli|® 2 c |C^$tlfe#®^kJl^e>«:^Si»fli 4 #J1S*5 2 
<oa®2 b±rctt»K4*^UT»(t6n^56SM*5<!:, ftttBHgggP 3 rt(cJI&Sftjfc 

muck. ±&mmiRs&w?&?iz^mR2izm£t£tiit*/'<-mt8£s z 
5 m?LTi\z> 0 &fc, &mib5izi*mm6, e^mm^n. c©ti6, 6t)mft-?& 

10 £^«tfl|I)-e&3o HI 3 \Z7jk£ftZ> ct ? (Z, $fe|«SP 3 IZBW 2B$ 

-^80^3iAP8 a£3fl§gP3 a|C&g£-t!\ ^tliP8 b£3!SgP3 b (Cfig 
£tt£C<!:lcJ;y, Jj§£¥4SAP 8 a^e»^^P 8 b&T*mMUtcZmt)mm£ft 

15 $^©7^ ^ P y 7 £ ^ - 1 £*imT<5£JlS«5 2 Ut, NM^ICJ; U #JSiHk 

JIBUTI*. A I „ Si, Ta, Nb, V, Bi, Y s W, Mo, Zr, H 

gP3(o^#$n^#jiUT®i:^-r^c<h^T#«^ mtf. 50-2000*1 
™mmommT*mfe-Tz> z. <t#*T*# 3, 

c<D<fc5^«a«2^©pisiBt<brc«k*&«K<kiK (»»W4) (ommz, &m 
&m2&mmm<Dmm\zmm^f=.w.M-?s mmm^tmmizmmvxmmt^^ 
25 mnT2>z£\z&vft?z£&-cgz<, Ms^UBi afe»£4) 

&js&k 2 izBtftzftzmmflt sit, si 3 izthzhz j; ?temmzmmznz *> 
<D-eii&<, mm&zn\z*m-?z>Mmc<Dmtf&<t&v, smtfitmct 



WO 2004/069738 



1 3 



PCT/JP2004/001208 



£>^£(41 0 0 — 1 00 0 AtmigJg(Ol5Hrt, H(41 00 — 1 0 0 0 u. m*Ug<£>fgffl 
flT'ISjrf SCim, ;3fcS&:^(43 0-3 0 OmmfiJt0i5ffl<i:-r'SC«*:^T'^-2) o 

T'££„ c<056»#5Ii, «1 O~2OOjumaA0in*«;, «WI3WP3# 

15 6ii au, A g> Pd, Pd-A&w<Dmn&n&m^T]\m-?z>z.£tf-eg2>o 

^iS7ll ±U<DmMG, 6&m&2l*Z>ftit><Dmmffln$il7 a, 7b£ 

20 2 - 2 5 At mmmcDmmvwfc-? & c <t*fr * 

*^<DT-r^p'jT^^-i &mf&?z>M-mt sit. ai^> cu^, 

wtm&m& uTmm&M-tz ct^x-^, mxits 2 0 ~ 2 0 0 u, mmmommx 

^-r^di^T^-So */\'-SW8 m^Iif^AP 8 a i^XitBn 8 b IJ, 
25 lC^$n7tM^gP3 <D7m<Dn$m3 a, 3 b iciagt-^^^ (C^lt 

< y'-r * □ y 7**-<di& 2 <dhj£^s> 



WO 2004/069738 PCT/JP2004/001208 

14 

2 ' (D-^CD® 2 ' a CM^nfcM^ 3 #Jia*£ 2 ' (DffeO® 2 ' 

08 (CI*. 8 a (h^f^tUP 8 b#i§:i*£>nTU£. 

15 ?%wmm&3o*g2W&mmisTmmsfeir%z:£&-v%z&s so- 

2 0 0 0 AtmUJgOiBffl-CiS^-r^Cli^-e^^o 

£mm%2' ©12' b(zraj*£ttfcje»R4' MAtf* tK"M5K, H^S. 
y# (A l 2 0 3 , S i O z ) miZ£Vmf#.£tlfc1b<D£ir&Z.£tf-CZ2> 0 Z.<D&z>tji 

20 Xiis 1 ~3 o nmmm<DwmT*mM-?zz.£tf-cg2>o 

25 ffl%lltS*«Jti<i:)S:§o 

s 5 it*mw<o^<< >?nvT<?$ -<D-mmmm^^-rmm-v& y > n 6 (in 5 



WO 2004/069738 PCT/JP2004/001208 

15 

IH5^Slil7lc:feUT, *»7^^aU7^^-1 1 fi> ilSffil 2i:^il 
S*£2 2<h#Jg^£ft£2fS^ire&£ <) 1l£ltf>£JIS*S1 2(S, 2 a 

t. C(DSii?L1 9 rt^^ffljggp 1 3 rtSPfe<fc^#S»^ 1 2(Dft!l^(0M1 2 b t 
5 {fW®1 2 cfC^$n/c^M<kM^e.^:^#M1 At. #J1S*S1 2tf)il®1 2 

b±[cim^flii 4^uT^ite>n^^i 5<t, mffl^ui 3rticjw$nfeM 
^ci ts &ffiXTi\%o tt> 5 [zitmm 1 6, 1 6^?f$^n, c£>m 

#16, 1 6^MW-r^e!:e)7&mTOPgP1 7 a, 1 7a<h* ±iH<£>Sil?L 1 9<Z)fifl 
P^MiiS^cfc^^Pgpi 7 b£WiT3fg^&II/ll 7#> 5£M?<fc 
10 ^iCeSltbtlTU'So 

2|Sg0^JSS^2 2 (i-^(OM2 2 a |C^£nfc 2 3 t. Z.<T> 

mm^2 3<DHFf^@Bfficfflp^'foosa?L2 9 1. zommi 2 9 ft^tmmw 

2 3F*3SPfeJ:^Jl»^2 2(D{I>M2 2 c lCjf^$n^:#Ji^bfli^e»^:'5*feiitlli 2 
15 (C^$n^A-gP^2 8^#^LTU^„ C(Di]/\-gW2 8 (CUfc. jtfXiMP 2 

8 a^itenn^o 

mufc.tf.&.&7iki-®®.mT*ftz>o m8izmzn%£?iZs gggMti 5 leasts 1 2 

20 P*1PSP1 7 b^^AP<t^:-5o fa Ril?Ll 9£Ht^K3&*M*1 5^(tT 
09(i, SSlC^ftSv^P'JZ^-l 1^mSI<^8S9l1 2 

GHawmaian 3mm®m%7jiirmm-c$>%o ni9[c^$n-Scfc^ic, fttnftan 3 

H#M*©y:/1 2 A, 1 2 B£^J:5lCJM$ft* SOTl 3a^«1 3btf 
25 jStt-rSJKttT?**. fUT, Ma^BI 3|C3»1 3aCli Sil?U 9tf>FwlP# 

g*JS2 2<omH^$P2 3^j£Mfll£^"f»tI§!-e&<S. 01 o [c^£tV5 

«l«fiP2 3ttfflf«<D'J^2 2A, 2 2 B^Si?" J;?fCff$j£StU 8SP2 3 afrSaggj 



WO 2004/069738 PCT/JP2004/001208 

16 

2 3 b^Ti^lf «5?f^T'fe^ 0 fUT, mffljSSP2 3 0^gP2 3 alcte, Sil?L2 

^-1 1 Vlt. 8<D#X&ftn 2 8 a.t)mmm^2 3©^SSP2 3 b(C 

#4*KJ11 7C9^Pgfl1 7 bX>>£> 1 f£g<£>£JlS*J51 2<oail?L1 9^ffiUT3flsSP 
1 3 a^£>mffiilSPl 3^tl, Ml 3 bfr&2®im<D&mmfa2 2(DSil?L2 9 

^suT^sgP2 3 afr£>$mmm2 3^mn. m^2 3 b^e^^tijp2 s a£ 

10 ^p'jj^-i i £it/&-r a^Jis^ 12, 2 2 its nmfcicj; 

y&MHkBt (gsRi 4, 24) ^jf^-r^Cit^T^^p^ffl-r^cii^T 

£(Dcfc?£:#ffi<fcUT[£> 09tL(£ A K S U Ta ( Nb v V, B \ % Y % 
W, Mo, Zr, Hfi^ilfSCi-CtS, CftScp^O*^ #(CA I 

J&£^£$»Sgpi 3, 2 3(D*££lf£#/aUTM:tta^3C<!: 
00*. f£ 5 0-2 00 0 Mm^Jg0ilS|-eiS^-r'5C<fc^T#^„ 

d©<fc^/j:#pst5i 2, 2 2^<Dffimm<£iz&%&mmm (mmmi 4, 2 

HBIi 4, 2 4) (DWW*. 0O3.tf> 5-1 5 0 VLmmm<DWm-V^J£?2>Z\ttfT* 
12,22 IC7M£*l3$$fflj^gfl 13, 2 3 14 % B 9 , B 1 0 (C^$tl-5 

cfcp^^icpg^:$n'5 ! fo(DT ! [^<, ^$i^gpi 3, 2 3rt(c*mrr<5j§!ii$£c k 

25 C2£>S#^<£:y, iW«CK C2<!:£M«S«E*&«#ft<£:£J:3 
&ttm<D7&ft<h^&C<han?#3o mm, fBSIfflSlffli 1 3, 2 3^$li5 0~1 0 0 
0 # mfIJgOi5SII*3s iHI4 5 0-1 0 0 0 At m^JgOlSISl*lT'^-r-5 C <h#*T*^v 
aftg&Ste 3 0 ~ 4 0 0 mmfiJgtf>f&B£-f -5 C <t#*T?#<5„ 
#»RJJ"CI4. 3WHSP1 3, 2 3Amct>^m<b0^&^l&lftBI1 4, 2 4*« 
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Bi&znx\,\%<Dx. mmi^m-t^mmitmommmmiz^ij, kick 02 

5 tits : &-StZtifcWM<Dmt. fccfctf* ;Jl^mi*<£>&R£mv 2|£i<£#J!**£2 

2 <7)mm?Lgp 2 3 izts t e> <p w^its^fr o j*^* mm c 1 1 ux c 

u-ZnO/A I 2 0 3 H, 84$gC2<hUTP t/A I jO^^ffltSCtd^T'tS. 

10 (N i -Cr^) , W (<?>#XT» s Mo KD^Mffflt^ 
C<fc^T#-5o C(D5lift1 5(i, m%-l& *I1 0~2 0 0 At m^Jg<Dlffl^, ftffl 

m$Li 3im&t£nT^*mm\z#m+&&Mfflm'i 2 b (mmm* 4) ±(0^ 

ilt'^ot, Sil?L1 9&mW£^£?[z5\%®UrcftmtiTZz:£&X%Z 0 ft, 

15 ?±mmmizmv2>z.t&fti£isi\ 

mmie, nit au. Ag, pck Pd-Asw<Dmmttw&m^xmmi-z>z\ 
zzmmsmmi 7 it, ±is(om^i 6, 1 6&m&2-&z>fzit)<Dnmr$n$!i 7 a, 

20 1 7 ±IE<DSii?L1 9(D^P^maj$i±-S^i6(OlBPgP1 7 b«tU HIM* 

2 5 nmmm<DmmXWGZ.?Z>Z\£tfX£Z> 0 
25 ^^^P'J7^^-1 1 ^^-5^A-gP«2 8(*> Al^ t Cu^ 

m?%ttwwzmmuxmE.mj£.-?%££&x%, mz.i& 2o~4oo / j,mmm<D 
U2 2izBmztifcffimm&2 303^^2 3 bizikw?%£?izmt*>ftx^ 
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<^>r^pu7^^-<7)m4 <DMffiMm> 

m il 1 (CfcUTv ^fgTOV-r^P'JT^-l 1 ' Ufc, £HS*J51 2' £ 
5 #J1S^ 2 2 ' £jWS£2ttfc 2 ISm^-Cfe U , 1 1SI <D#HS*£ 12'll 

Ml 2' a(c^$nfca*B»»i 3<t, 3(Dffi^MF;rldlP£*>o 
JBKL1 9 (H^1±-f) £/g*<j&1 2' <Dffe<OiS1 2' b |cJ£fifc£ttfclfe»Bt 1 
4' 2' <£>g|®1 2' b±(C«ftB£l 4' ^ifLXfBAt&tlltmm 

1 5<h v fttflHtfln 3rt(CfiJ*$n/£ttlttECl ts *ffi*.Tl\*. 5 

io (c(*m 6, 1 6x>*jf^$n, zwmmi 6, 1 6^tti-rsj:p«:m^pui 

7 a, 1 7a<t> ±ffitf>RjI?l 1 9 (DHfjP#^avr& <fc ?&JSPgR 1 7 b (Hl^ii; 

2$st3<D&mmm2 2 * [t-^(om2 2 * & \zmm^nrtm\m^2 3 
z.<Dfflmm$i2 3<Dmfewmizmn&%^>mmi2 9 (s^-r) gMHS&2 3 
15 rt(cffit#$nfe«i^.c 2 ts wmm2 3 zmv£?\zw 2 2 - a ic^snfc^A 
-W2 8**a.-av5. ^/\*-m^2 8rc(*. #x#mjp 2 8 a#isi*6nT03 0 

£O e fc?&T'f£P'J7**-1 1 ' Ufc, £JB§B**1 2' , 22' , liil 4' , 

2 4' WmtSiZ&s %tBHt8IS1 3, 2 3rt, Jtflftl 9, 2 9F*3(C#M^b 
JH GKUM1 4, 2 4) «J&£nTU7£lN/5£l&UT, ±j£©7-f^py7^- 

20 1 1 chimre&y* rai;wcep**{c(4Hi^ems^*ftu siwi4*i«-r*. 

*»7^^P'J7^^-1 1' &ttKj£*-3&A£« 1 2' , 2 2' (4, A I* 

fii2',,22' 7^pg7^-i 1 ' <D*%£s mmTz&mvm 

25 C 50-2000/* m?Iga>i5gIT*fSL;£-r<5 C 
2' (DM1 2' b[C^$*lfe$fe#fli1 4' 

•fc^y^ (a i 2 o 3 , s i eg miz&vBi&2nfc<b(D£i-&z:£tf-c%2> 0 z\<d 
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A&tK1 2, 22^1 2' , 2 2' 0tt»$^U£8M&g|S1 3, 2 3X\ mH(0 

m&s nit. : M^ufa<D&m. tttofctt-mnmF&fjsztifiviSs 

#2 8^X^fctiP2 8 afrZmm&<D7i<.mflX$:nZ>ZttfTgZ> 0 C<D7t#>, IS 
±"T*. #S»*51 2, 12', 2 2, 2 2' *«fflLTfcU, dtl£>l4->'J 

10 Bl^.fc^'So 

<T*f * □ "J 7 <? $ -OWi 5 <7)H]KEff$SI> 
15 HI1 2(4^RB©v^^piJ7^^-<0— ll^a^-TisHRHTJfey, H1 1 3(4 

2fccktX|Hl 3(Cfel\T. *iW07^^PU7^^-1 0 1 (4, — 0 2a 

S^l 0 2 05®1 0 2a|:g^$n^l*A-Wl 0 4<!:^^§^l*1 1 5 
20 £WUTU3o CCD^ftl 1 5<Drt£P(C[4, mffl^gPl 0 3 <h^P^A-SP^ 1 0 

mmmy o e&ftUTtmc&mfttstiT^*. &it, ±8b&a*/*-sp»i 04 

IC{4, JBRfsHIAn 1 0 4 ai^^tBP 1 0 4 btfKtt Stirs U* dftSI4»fti&1 

0 StD^SPtcfeguriN^o ±BB(P&A18fkK 1 0 6(4*&ltfltr&y, SfEKH 0 5 
25 (DflMHOftiltC, g^ttl 1 5(Di® (#^S*J&1 0 2<D^®1 0 2 b, 0 2 

c fcct^v ^JH*/t-fip«i 0 4<pgt®) i=«M&5fc3tiru£. *ur» £J1S*£ 

1 0 2 0iI1 0 2 b±ti)&AKfclK 1 0 6^LT3Sftflt1 0 7**»(t6tirfeU» 
9BRftft1 0 7|:(ili1 0 8, 1 0 8AW$n, 1 0 8, 1 0 8*«BtU-r 

^jt^XEMnnff i 09 a, 109 a€«-rsftMttfi&flrai o mm&i 0 
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gpi 0 3mmmm&7siTmtm-z&Zo mi 4{c^£*i££e>ic, mnstapi 0 3ii 

mVt<0 02A, 102B O&^SPlCfcl \T 1 8 0 Miff V M? cfc P (C^EScS *U 

5 iSP10 3 a^63j§gpi 0 3 b£T4£*TU£#S>^f ^fl^T^S. Ml 
0 5(D?m0)3iEn^[Rl(zMifi/ci:®T®(Cfclt^mH^1 0 3 <Drtlt®tf)JF2|*l4ll!&¥R 
Jf2tfre&3, $e>(C, ^(D'J^I 0 2 A, 1 0 2 B(7>#^gPT*(D>7SEfiS^/fU)lU 

AP 1 0 4 BitmmM^ 0 3<D3»1 0 3 aCfiiU #*i*WP 1 0 4 bAWffl 
10 jSSP 1 0 3 (O^gP 10 3b {Cftg-r-SJ: 5 lC}tj££nTt^o 

7-f^nU7^-i o 1 &4Kj$?&&n&Ki o 2(4, mnftfclcJitJftHftfl: 
M OHM) 1 0 6«t§ci:^T'f§^lfflt§uira4 dtf>J;? 
^®<bLTI4, mZ.lt, A I v S U Ta v N b, V v Bi, Y, W, Mo, Zr, 

15 iftfi«WSSW)«tt» JHfflli<D^6»*U<ffiffl*ti*. &mWfc1 0 2<DJS#.(4, T 

^ny7^-i o i i£ffl-r«&Js<os»nv 

0-2 0 0 0 iimWtOWm , VW£&-?&Z.£tfiV&&o 

&mmmi 02izmm2n&mmmi 0314, bi Aiz^n^Kk^mmzm 

20 3££n3fccDT*[4£:<v ttttHSSn 0 3|*i(c*Wr§M^C©S7&^<7a:y, #0, 

5SS&1 0 snmbtofati-xfoizfo-zTtommzftm m?u& m&o-xfaifime. 
-f&mmT\ [HMmmmm^xi\^>mm &&&ut&\<t:?is.miR%i&-\ 030 

25 1 0 3 (Dftmrnomvtu, nw&vtfc^is^ni&Rs $>z>wt. u?w»si/U. 

CO.kp/.EWli^gpi 0 3(D}1S£I4, 0lJiU£* 1 0 0-1 0 0 0 AtmfSjgCDi&igrt, 
If [41 0 0~1 0 0 0 ULmmm<D&mftT*WL?£.-?Z>Z\£Wg. j?fESSS(4 3 0-30 
0 mmm&<Dffim£irZ> Z\ £1fiV&Z>. 
*H«5^g|-e(4, 0KB&1 0 5 (DrtiiSIC^^kJ^ 1 0 6;»J&£ftTU<5(E>T\ 
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mm<m mmm> 1 o 6&mm?%z\£wxgz&m&i&mTz>z:£&x&&o z. 

<E><fc?&£Jl<!:LT(l 0O*.(1 AK Si, Ta ( Nb, V, BU Y % W, Mo, 

10 1 0 4<DJ5#.(1 ^ffl-r^05isHI^#^L/Tiimi^-r-5C<h^T'^, 0l7Lf£, 2 0 
~2 0 OMmm^lgil-e^-r^Cli^T^'So MWiA-Sra* 1 0 4j&*«7l51il 

^iap 104a ttfxmmn io4bii &mmm i o 2 ic^$n^^sffl^gp 1 

0 3<DmSm®f\ 0 3 a, 10 3 b J:?IC|£t*£ftTU3, 

#®«t&1 0 2 <t£J12l/\*-ro 1 0 4i^$ntJ5:5I^1 1 S'MDRgffl 

15 m<b(c«ks#®^bm cKnas) 1 0 6(Ditmit. jg^fti 1 5£^gBm©E>[5mic 
mmur^mx, ffimm<mmizmm[sxm®£ttftt£itmn?zz£\z£v'n? c 
<h^T#-5o &/kbmur mmm) i 0615^11 «a.r& 5-1 5 otimmmvm 
mxwz.?% c <t^-e^ §o 
7^^p'j7^-i o i o 7ii wm&fo-v&zi%w<D7m 

20 m£&HlllC^^:^{it^-r^fei6O s b(0Tifey, ;*j-*>^-:*K z^PA (N 

1 -C r^&) % W (<?>#Xt» . Mo ftU^fV) ^(0WH^ffl^"-5C<!: 

d©58!SM*1 0 711 mil I1 1 0~2 OOAtmfiJgO^^ fetfHt 
SP1 0 3^^$tlTU'5^{C*a^-r^#^8^®1 0 2b (^JB^Ugl 0 6) 

25 c^ckp/^^i 0 7ic(i> iimffltf>msii os, i o smtj&.znx\,\& 0 a 

®ffltf>®*11 0 8, 1 0 811 Au, Ag, Pd, Pd-Ag^(DaiS^^ffllNT 

9»R#ftBJR 10 911 ±IB©mp 1 0 8, 1 0 8 %m&£i*:2>fcV)<ommmnffl 

10 9a, 109a^tU fgfgtftl 0 7 cfcp ICgSIS^nTt^o CCDfgftftfls; 



WO 2004/069738 




PCT/JP2004/001208 



(ram 0 9ii 0ijtu£ «3dett*u-f5 v-xwotfV'f s. miz^vmrn.? 
So 

5 <^*PU7^-<Aff!6(Dil|M$S> 

mi sicfciNT, *^ov-r^pij7^^-i 2id — ?j<d®i 22 
aic^$H^pi 2 3^m$n^jgSiKi 2 2<t, z.<ommmi 2z*w.o&? 

\Z±mmR\ 2 2 (DM1 2 2 a|c^^tlfe^R*A-gmi 2 4 <h^S>£:«S>ig^ft 
10 1 3 5£Wl/-a^„ Ctf>&£-f*1 3 5<DFW(C(1 ftfflMn 2 3 «h^«*/t-gp 
**1 2 4£T^&£tut>;fc!E&1 2 5^^$nTfcy, Ctf>3fc!E&1 2 5 <Dl*3li®<D3: 
MlC^liKUKl 2 6**l,TJ^C#Jfift$*lT^£. ±IBO^«*/<-aJ« 1 2 
4(C(1 I^IAPI 2 4 a£;tf;M#iiiP1 2 4 b#R(*&*lTfey, cne>{lffiS& 

1 2 S^^gPlC^UTtN^o £Ac, 3 5(7)^15 (£S*&1 2 2©^I 
15 12 2b) (C(*^Ji^1 3 O^StlTfcU, C(0|6liBI1 3 0±|C^^1 2 7 

*nRft6tirixs. cfiifcfci 2 7[ciimni 2 8, 1 2 8^m$n^ cammi 

2 8,1 2 8*«»m«J:5«:«ffiMPfflJ1 29 a, 129 a «W?-&%£&ftftSfl| 

12 9^ iss^i 2 7^se>J:e>[cis(te>nTt^. 

CKPcfcp&T^PUZ^-l 2 1 ^flUA-r^JKSK 1 2 2(1 Cu, 

lsTmnW8£?% C <!;#T"£ 0iJ;L(l 50~2 000m mfi^(E>$5|g-e 

25 &mmm 1 2 2#wr sma^m 2 3 d ±&<Dnffimm<D$mm®ii 0 3tm 
7-f^pij7^-i 2 1 zmmtz&mti/'i-mi 24(1 c Ul ^>u^ 
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0iJ;t(£v 2 0-2 0 0 j am^Jg<D|gSIT*^-r'Sc:<i:^T^€>o 
^Jl;*J/\'-»M 2 4j&^_£I0|«Aa 1 2 4 a£;tf7JftiiP 1 2 4 bli, &M£ 

«i 2 2\zmm2nftmtmBii-\ 2 3<om^mznm.T^oizmi-^nxi^o 

10 I¥2MS> tf"J3-(& 0. 5-5. 0Mmf§jg<Df&HT*f3;^£C<h# 

2 2(DI1 2 2 blcra/*3ttfc|fe»Bt 1 3 Oft, ^'J'CS K« 

•te^Sy* (A l 2 0 8 > S i O a ) mz&Vf&&2tl1t'b<D£-tZZ\£tfiV£&. Z\<D 

&z>te®mmi 3o<Dm^-[t, &mt-&wm<Dfti±m&mmuTm&mm.-?z>z\£t)i 

T-f*PU7**- 1 2 1 *«fiR-r-5»«C, pgUfcftl 2 7, Ml 2 8, 1 2 8, 
%&ttftSJf 1 2 9(i. tnftl7^^niJ7^^-1 0 1 C, MA 

f*1 0 7, mill 0 8, 1 0 8, 0 9 <t[H]^£-f<5C<h#T£, 

20 ±3&<D£5tK&89l<D-W?nVT**-l 0 1, 1 2 1 it, %mc&m&1 0 5, 

1 2 5<Dtomffi<D±mizmz2ftT^%z\£iz&v&ifowm&&*£ns ii^as^ 
m^#e>n^o 02, 1 2 2£&mfi^-mt'\ 04, i2 4€t 

sssMfci 07, 1 2 7t)^immmc^mnm-vmt^m^n> 

<T-f^PUT^^-^70HiiEJB^> 

izmi 6\z^zn%^*#nvT??-<DB-BMiz$$\tzfc*mmmmT?&z>o m 
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1 6fccfctfHl 7fCfcUT, *5SW07^^n'J7^^-1 4 1 (i v — ^T(Z>®1 4 2 
alC»M«aJl 4 3j^fcS*lfc&HS«1 42^ -^(D® 1 4 4 a (dft&Htffl! 1 
4 5»^$tl^®S^1 4 4i^ mfflifigPl 4 3<h^«SPl 4 5^lRl-r-5 

5 ZfflfflM&l 4 3, 1 4 5T1tj££tt/fc3!ES&1 4 6^^$tlTfcU, COjiEJSl 4 

*4^AP 1 4 6 aitf^miiP 1 4 6 b^l/Tl^, ±IB0#^<bHl 4 7|i 
t6»Btr*U, 3SS&1 4 6 (DrtMM<7)fl!l[C, g^ftl 5 5 0^M 42fiD 
10 mmi 42b t 4 2 c, *3«fcZX #J1S*£1 4 4©iI1 4 4 b, $]® 1 4 4 

c) icfcj&ssnTi^. ^ut> &mm&i 4 2«i 4 2b±<D&mmmi 

4 7*^UT5MM*1 4 8^(te>nTfciJ, %fftf*1 4 8(C[*«ffi1 4 9, 14 9 

49, i4 Qtfmft-fZxkotemmmnmi 5 0 a, 150 

aW»^i|1 5 0^ 4 8£M?<fc5(Cl£lt6>nTO<5, 

15 mi 8tt> hi 6 ic^$n-5T-r^pg 7^7^-1 4kd^is^i 420M1 
epi 4 3jfMMffj<!:> #jis*£i 4 4©ma^gpi 4 5mfimm£%7jk-tmtmT'$> 
%o mi 8[Z7jk2ft&&7[z. mmm^i 4 3 izww.<d v -7 1 4 2 a, 142 b<e># 
sfc^gptcfcivri 8ojt*/fyii^-cke>(c^$n, mn 4 3 a#>&mn 4 3 b* 

T*6ffLTi«ltf*?^KT&S. W«SP1 4 5t>«(D'J7l 4 4 A, 14 

20 4 B<D&9t$miZiS\,\T1 8 0^iJjg*«fc*>|cJ&*£*U S»1 4 5 afr&flMM 
4 5 b£TjrmUTS^£^tre&£„ IftUBMSI 4 3 <fc$fe?«gpi 4 5 

(i. #Jl»*j5l 4 2, 1 4 4(D^®fC^UT^^(Cfe«5A'^->^-e*-5„ 
L/^T, #«S*5l 4 2, 1 4 4©J»lCj:y % ftilSl 4 3«SP1 4 3a 
#aMffl3*«M 4 5 0S»1 4 5 alCfilL, fttfHtflil 4 3 0^bSP1 4 3 b^Sjffl 
25 ^SPI 4 5<E«P1 4 5 b±CtilT, mi^SPl 4 3 <i:^ffl^gpi 4 5^±|C 
**Ir]UTO£. CZ<D<fc5>fc»lffl»ffln 4 3,1 4 5-C«tafc£tl*3fEg&1 4 6(i, ^-0!) 

<D'jyi4 2A, 142B^'J7144A, 1 4 4 B 3»T<P/)iE8& 1 4 6 <D#f 
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4 3 a&ftfflftHS1 4 5<D3jjiigpi 4 5 ajMIDBSlAp 1 4 6 a£ftU ftttfflHM 4 
3(DffiBl 4 3 bi^^gpi 4 5a>3»1 4 5 b^^tBP 1 4 6 b^&UTU 

So 

?-<^p'J7^-i 4 1 *tij&ir&£«*4£i 4 2, 1 44ia, mmmttz^v 

C<h#T££o $7t> &J1»*E1 4 2, 1 4 4<DBfrlt. y^PU7^*-1 4 1 

mm-fz&mommm. mummmon^ mmt&mm^ 43, 1 

4 50^#$^*#ltLTill:^^-SC<!:^-C#^^ 4 0 0-1000 

£«StJ£ 1 4 2, 1 44 \ZBJ&2tlZ>$m^ 143, U5lt B1 8 fC^n 

z£z>ts:Bmzm%.2ft2>*><DT'iti3:<, mmmmi 43, i 4 5ftiz*m-?2>mm 

WJ;?7»iffl;iigpi 4 3, 1 4 5 0IWSl^. /7iEf*^n^lS][cSiS 
«:BrlSrc*5(t*attHi«aJ1 4 3, 1 4 5(Drtii®<D^I^ RTOtt&l*U¥Rratt, 
^^IMi, U?WiffSU< t cniCcfcy, 4 3, 1 4 5TliEic£n£ 

20 dOcfc^^$ffl^gPl 4 3, 1 4 5(D^$li, 0!*.t& 1 0 0-1 OOOMmfiSCD 
ISHrt, 0 0-1 0 0 0 tJ.rr\mm<DmmftXmfe-?%Z.£WT*&, ;7SES&S(i3 

0-3 0 0mmfUg(Dl5Slcfr^C<i:^T$^o 
**JSJBHT(4, 2SE&1 4 6 (Drtil® ICMIKUR1 4 7 #Ji5/££ft-a>«5<0T, 

25 «j£ [sfd@mmtmmt tz&o 

&mmm^ 42,14 4#&^£nT&£&^{*i 5 5 ^.(Dmmmitiz &z&mm. 
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m<m (mmm) i A7om^it, mxit. s~i 5 0 iM™mm<DmmT~m.7£-tz>z: 

4 i *mm?z>m&c a s, mm*\ 49, 149, 
5 mmmm'i 5 oti, ^-n^tiv-Y^nu 7^7^-1 0 1 *«BS-r*«a»c, sen 

#1 0 7, Ml 0 8, 1 0 8, fg&ttffiMl 0 9<!:§imcW^ CC 
T<DlfcJiHte«lll&-f&, 

10 HIT^^o HI1 9(Zfct\T, ^^CDV'l'^PgT^^- 1 6 1 (i v — 3T(E>®1 62 

a icMBiiigfl 1 6 3 mmznfc&mmm 162^ -^o® i 6 a a ic^^^gp i 

6 5«j&$ft£#JlS1&1 6 4^ $Wfg[51 6 3«t^ffl^gpi 6 5 tZttftZ 
i±<5cfc ? lC^-a-$tl7tJg^ 1 7 5£WLTIN<5 0 CCDjg^M 7 5 (Drt£fl(C{i, 

iRi-r^^spi 6 3, i 6 5-zmm2ftfcm&i 6 6«$nTfcy, ;k«s& 
15 1 6 6 <Dftmm<D±miz&mm.<m 1 6 7^uTM^c^jH^$nxu^>, £/t> 

±K©*6£f*1 7 5 (O-^O^s® 6 6©M*«g^ttiucfey* ^n-^ 

1 7 5 (DOT (#/SS*£1 6 2<DmW\ 6 2 b) fClii^flg 1 7 1 «$ntfcU, 
d(D$feiiJg|1 7 1 ±(C(i5fe!IMfc1 6 8^lte>nTU^o C(Digi*tt1 6 8|Cliii 

20 16 9, i 6 9&mj$.2fts conmi 6 9, 1 6 9 #*mrr 3 ct e> &m<iiipgpi 
70 a, 170 &ibGT&mmvmmi i o#, mmi e 8 posits, 

coj:5>7S:T-r^pijT^^-i 6 1 &mm?z>&mmffi.i 6 2, 1 6 4it cu, 

25 ^fflf -5C<h^-e#<5o ^mmfcl 6 2, 1 6 4<£>J53M;i, V-f^PUT^^ 

-1 6 1 ^ffl-r-5#s^ii#m, i&€&£t?4>&& mm-zmsLwrni 

6 3, 1 6 5 0^^H^#ItUTiSl:^-r^c:<h^T#'5^ 09*. t& 4 0 0~ 
1 0 0 0 firY\WM<DWMTW£ir&Z\ttf-Vg2>o 

6 2, 1 6 4d«^rr*!*(ffl«fflJ1 6 3, 1 6 5(*. ±iai©»3<OSIfl0K 
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m<D$mmm 43, 145 tmrnt-tzzttfTzZo 
&mmm-\ 62, 1 6 4m$nt^^fti 7 5 ^^ss 1 6 6^©^-^ 

&frs ^ISil 6 2011 6 2 b(Z^$tl^»BI1 7 1 te, ±i&D3i 2 <£>fl 
£fc, 7^f^O'J7^^-1 6l£^J&-r3M$lC v fgfNiftl 6 8, Ml 6 9, 

io 16 9, mmwftmm i 7011 ^^±210^ 1 (Duas^ov-f * □ u 7^^ 
-101 *«^-r*tt«c, %aMti 0 7, ui 0 8, 108, i^i^iii 0 

±M<j)&?t&*mfi<r>-*4<?uVT5$- \ 4 1, 161 -eii, Mi$c^Mi 4 

6 , 166 <r>n mm<D±mizim2 nrc c <t \z j; y n, m 

15 ^q#e>n-5o #®»^i 42, 144, is£zt&mmmi 62, 1 6 4^t 

^s^/jx$tN<D-c, %g*tti 4 8, 1 6 8frzmmmc^mMm-m&mm2ti* 

-So 

S2 oi»^oT-r^pu7^^-ro-ii]6s^^-r$4^iiiT*y, 1^2 1 u 
25 02 oic^n-ST-r^p'jz^^-o i - i mz&ifzt&xmmmmT'&v. m2 
2 lis 2 0 (c^n^T-r^ □ ij T^^-(Dm^m^^mm^tc.vm^7r<tmm 

T&Z>o i2 0-^2 2|Cfct\T, $»7^^a'J7^^-2 0 1li, 3flKE>ifi 
202a, 202b, 202c*? 3 &<D&Wdm&M£%m 2 0 4 <J;g|j£ 
g&**2 0 6 <hT^S^&£;ftfc£<Ere&3o =§-^fc)S5&gPW2 0 2 a, 2 0 2 
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b, 2 0 2 cm\Z[£g.W>2 0 7#»(*&nTU*. 
#ft0iEi&g&fcf2 0 2 a, 2 0 2 b, 2 0 2 c tt/m^fcSPlCWU C<»S&<£>— fi 

3ftSSS|5**2 0 2 a, 2 0 2 b, 2 0 2 c <D?*>. mteaftS&SB** 2 0 2 b, 20 2 cll 

5 m&MzMm%m&^rzmtiL-*'<&nv7?f--e$>z>o m2 1 iz^n 

3efc?lC #^0KSSSm2 02 a, 202 b, 20 2 clt fttBIMS2 1 2tmWu 

znrz&m&m2 1 1 ^2 1 4;w&8sn/£&«»R2 1 ztifi, mms* 
SP2 1 2^M3tflS2 1 4±tfi*ifo-r*&*>izm&ztis mm\z&mmm mm 
m) 2 1 6imtftzftitm&ft2 1 o£wutin&. co*£f*2 1 o©rtawcuk 

10 MfHti|jlil2 12,21 4-C«te8$tlfc3SE»2 1 5^3nt^*. fit, 

mmmmt «^^ny7^^-) 202b, 202 cm met 2 1 soft 

Snc^1BI=«RKfldl2 1 6^ltftlfnMlCK C2#gJ$£tlTU*. 

Hia^WTIi, JjfiS&2 1 5<DftmmzMm&misTM£{,\mtiL}tmmt2 0 2 a 
iCfcUTtK &^ffc2 1 0ft(DM2 1 5(OF*3MM(C^Jl^km2 1 6^UTl\§ 
15 d<D^Jl^k^2 1 e^futi^tot^oTtJcu. 

mffiSK8«PW2 02 a, 202 b, 20 2 c *«J«-r«±IE©Stett2 1 Oli, H 
2 2[C^$n^J:^rCv HO— ^[S](C1 m0^ai$P2 I 0 a, 2 10 b^l/Tl\§, 
S2 3 (*J|M»{&gM=t 2 0 2 a£0iJ<tU;fc3ftS&2 1 5 <Dtm%:mnt Z>tz.&<D$mm 
T*foZ>o ^2 3{C7F£*l<5<fc~>[C, };ftS&2 1 5(i, SSitigP2 1 0 alzmMT^m^ 

20 e^tb§P2 1 o biz&wTz^&^&ftisTmmt-zmwxfo&o -eur* ^msp 

2 1 0 alZftm-?2>7fo&2 1 5O«»iAP2 0 3 aSrfcU 3SittSP2 1 0 b|C& 
g-T^«2 1 5(D«^tHP2 0 3 b^/d:UTtN-5o JMfctfJlCli, 
2 0 2 a, mfiSmgPW GIM&T-f *nU7**-) 2 0 2 cT1*> ^mg[52 1 0 a 
i:fi!t^M2 1 5OWmP2 0 3 a^U 2SttiSP2 1 0 b [Z^LmT^ 

25 s&2 1 50SS5gp^mp2 o 3 b&tzisT^z. titt* *m&mt (m&v^p 

2 0 2 b-eii, ^ttiSP2 1 0 a|C<ig-r<53SES&2 1 5 £>3fl5g|W^iiJP 2 
0 3 b$«:U SStfJgP2 1 0 b(C&m-r<52SES&2 1 5 (#OTj»AP 2 0 3 a^U 
Tl^<5. Lfc*bt> 1 ISl<D#fcm^^6 3|Sg(Dm^gSgm (mfey'-r^ 
P'J7^^~) ICIrHJT. 5Sta§P2 1 0 a«i]-eii^AP2 0 3 a, miSP2 0 3 b. 
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iAP 2 0 3 aOJHHciE?iJ$tlx ^ttJSP2 1 0 b{fl]T*(4i#aiP 2 0 3 b, ^AP 2 0 
3 a, *#fflP 2 0 3 b<DJHlC|E^J$tlTC>«5. 
Sfcv #J*Mfc7fESWtt2 02 a, 202b, 202c £*tj£-r<51g£ft 2 1 00— 

■xomizit&mm i 7^(te>nrfcy, &m&2 i 7(ci4«®2 1 8, 2 1 8# 

5 B&Zfts Z(DWm2 18, 2 1 8(D-gP^0a3$i±'5 e ke»lC^^ii^2 1 9^ 

¥m&2 1 7^Me><fce>ic^(te»tiTuSo m2 2m mfeafts&spm 0 2 aoi 
mi*&mm2 1 9£^£i±fcTO£^uTU3o fss, m^j-cii, m^^^nv 

7&*-T*l*tel\mitL7mmi2 0 2 a|Cfc|gitffc2 1 7, WM2 18,21 8#fS 
ItetlTlN'S^ &fa^*£niJT**-V&%mfalM&$m<DfrlZ&$&&2 1 7. 
10 mgl2 18, 2 1 8£IS:l*3J;?lCUT ! k«fcl,\ 0 

^£gp#2 0 4(4, =§-^^8Sgm2 02 a, 202 b, 202 c^^RSTifc 
^-f-SfctfTC&U, :/Qy£f*2 2 1a, 2 2 1 btyP7^2 2 1 c&m$-?& 

&?um£<Dmmfo2 2 1 ^wbTi>-g»„ 02411 ^gm2 0 4Qiiggis« 

£ft£®£^-f itJfetJv HI 2 5(4HI2 4(C^$tl<5il$SgPW(Dili®lllT ! ^oT, HI 

15 25 Ai*n-n^ic*5(t^i)T®lii, i25 B[ini-in^icfc{^iff®i^T^^ 0 m 

2 4fcckOT2 5|Z^$tl'5«J:?>[C, ^ny^2 2 1 a, 2 2 1 b©-^C5IlC(l 
##ft/7feS&gPtt2 0 2 a, 2 0 2 b, 20-2c*, SAP 2 0 3 a-^fchP 2 0 3 b 
tftiLW? ZteSfo 2 1 0<D3SiHSP2 10 a, 2 1 0 b (CTS*$i±T^&-r 
mk<Dm%&%$2 2 2 #18:1* 6*1X1 n£>o :/Py^&2 2 1 a<DJ5*n®(C(4Jl$4 

20 ^AP2 2 3tfis 7P7^ft2 2 1 b<OS*t®(C(i^^ttlP2 2 4#, ^tl-£Hl£ 

ypy>7^2 2 1 a(Cl2l*£ft-aN<5jS$£gfl2 2 2(4, MAD2 2 3 ^rtSPjffi 
SS2 2 6 lCT^.m$tl^:»A3l^P2 2 2 F*3gPjlilgS2 2 5 a -CfSSlCj&M;* 
ftfc 1 iffl©lfi^l7S^gU2 '2 2d, 2 2 2 e £#>&&U* CtlS^— ^{ClEJlJ^tlT 
25 U3» S£* Z/Py^ft2 2 1 b|Ci3:(t£,ftTU-5iE1£gfl2 2 2 [4, WflSffiUft? 2 
5 bT'fflS(C^$tlfe 1 m^l^?7S^gP2 22b, 2 2 2 c tfXBfctiAP 2 
2 4 <hF«3g|W&2 2 7 fCTjg^£tt£^ajSI£SP2 2 2 f tfrZteV, Cft£>#-?iJ 
(C|B?iJ£ftTU3o ■^•UT, #S3S8U2 2 2 (2 2 2 a, 2 2 2 b, 2 2 2 c, 22 
2d, 222 e, 222f) rtlC(4, S-J&ffldiEB&gPtt 2 02 a, 202 b, 202c 
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*«Wt«S^»2 1 0<D^^2 10 a, 2 10 b*%m. «lT^f^t 

?&mft3m%m<D$zft®i2 1 o a, 210 b^^jcm^-ttTig^^-r'Sc 

±EOMSfiP*t 2 0 4 11 .3*A»SflgS2 2 2 a £f9&?r&l£gP 2 2 2 b |C 1 J&gtf) 

5 ^fcmsR«2 o 2 a<D^tngP2 i o ai:55ajsP2 1 o b^n^nwAuxmmu 

IS^^51^gP2 22c<h222d (C2|g@<D^^ESSgPW (^teT-f £P 'JT 
2 0 2 b<£>5£ffigP2 1 0 b<h^thSP2 1 0 a£^;ft-€ftjf AUTm5i#*#U 
££&*7iE1£g&2 2 2 e £gftiti£ttfl!2 2 2 f (C3£S0J?tt9fEE&8l$tt (HM&T-f £P 
■J 7^*-) 2 0 2 c(D^tBgP2 1 0 a£S£iOT2 1 0 b«tt*tt»AUT8HM* 
10 *#l/TU3, ft, ±IEO/ty*>2 2 8(1 SSg|SP«2 0 4 (C<J:S#l|ltt2ftntttt2 
02a, 202b, 202 c ©^l^^J: U ^ll>&fc<££T3/c#<Dfc<Ere& U, 
003.(1 OU>^ vU3>^A-l|0^tt^Wt-^«W^/«j:^^<D<t^C < !: 
&ttfPtt2 0 4 ICi:5^MgW2 02a, 202b, 202 

commute* &vmnts: , b<Dt?z>fzt!>iz, ^tngp2 1 o a£3sajg&2 1 o b^ji 
@£8ro* 2 0 6it ±ie<dsi3£»j 2 o 4 ic<t y ^fa?i«fir^$n/t#i^ttsm 

S^202 a, 2 0 2 b, 2 0 2 c©ft©fflBI*H3lt* , bfl!)-C»y, »ft2 3 1 
C©#f*2 3 1 rt*3S(ZtW3**:i6<Oftij0ygW*2 3 2 a, 2 3 2 b«fc*HA.W 
-5c :©@^2 0 6(1 tttJiygp^ 2 3 2 a, 2 3 2 b-Ctt^^n^iDl^^ 2 
20 3 3 a, 2 3 3 b, 2 3 3 c [C, &¥ft;5ftS&gPfct 2 0 2 a , 2 0 2 b, 2 0 2 c©i 

±m.(D£?tZ.-V($nVT<7?-2 0 1 "Cli S^SPW2 0 4(O^^AP2 2 3 
#e>»A«*nfcfiK£Hl rtSP3fcS&2 2 6£SIi&UT, ^Ailt£gP2 2 2 1 |g| 

<DM-%L)ft3&%m2 0 2 a©iAQ 2 0 3 aJcjl-TSo fLT, i^&aftS&gfl** 2 0 2 a 

25 o3SEa&2 1 snxmm<owjm^at>nit^ks m&n 20s bfr*>$m?im£&2 

2 2 b, rtgfcliti&2 2 5 b*|SaUTg^?Ti«SaP2 2 2 c 2|£@<9#ft;ffiS& 
aW (ffi^^PUJ^^-) 2 0 2 b©IAP2 0 3 aCltS, ^UT, 
^^a'J7^^-2 0 2 bOttiC 1 mmZftrzyfc&2 1 5rt£iliIUt&, & 
thP 2 0 3 bfrt>$8&fimm$t2 2 2 d, rtSPiiilS&2 2 5 a UTf&^frSiiS 
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SP2 2 2 e^ilien, 3|SSO^}^S&SPW (^fcT-f^PUT^-) 20 2 cfl) 
^AP2 0 3 a[Clt5 o fUT, ^ftT^P UT^*- 2 0 2 cWttiC 2t)m 
ft2tltc%i&2 1 5rt£iIi®U/=&, SfcBP2 0 3 bfr%m&m&%l2 2 2 f , FW 
3S&2 2 7 £iIi®UT;tf Xj#ajP 2 2 4 |CSfr&o 
5 ±j|(D7^^niJ7^^-2 0 1 Til #*fiMSW2 0 2 a, 2 0 2 b, 20 

2 c\z*n?inmm.2 ^ itmw&fts wmmmm\z\tsmi2 o 7*^^u 

^-2 02 b, 202c (CfcUT j en^nSiiS^^^Bl^<!:$nTl\§„ 

^fgEET'li, 0lJ*.f£* H2 6(C^tl-5J:^lCs fggift2 1 7£W2-<53M& 
10 T-f £PU7**-£2|£g<Di£ft^&gPtt (m^-r^PU7^^-) 2 0 2 bO 
1J&g<2^L^S&gP**2 0 2 a' <b3|gg(7)mfi/WgP« (3M&V^P"J 
2 0 2 c' (i^Hft^2 1 7£^*&l\fc(£T-&oTfcefcl\, -?"UT, 1 J& 
S«Mgm2 0 2 a' <t2|SBOmfc^&gm MT'f^P'JJf^-) 2 

02b torn izitwmm(D2.m 207 ^isd-, 2 is@ <d^«w (m&T-r ^ □ 

15 'J7**-) 2O2b<t3|S@©mfi[0SESSgP« »T^^niJ7^^-) 202 
c' i^RDlCli, ir^W2 0 8^^$1+^:fe(Di:UT ! fo«ktN, $tI&** 2 0 8 <t UT 

m&gbtt2 o 4<DWMmAn 223 <t^x^tbp 224 £<D@.wmmz. m 
THWUDboizmmznT, mz.& m$im&2 2 7&MfTBf$.-tzz\tiz&v, m. 

20 Sft^AP 2 2 3 £1iXm\ftU 22 A ££P DiSiSlCiEfSUT&cfcU. 

±>&tf>T^py7^-2 o 1 its 3mommm®itt<D?t>> 2m^miti^^ 
2nvT£*-£[src3&mmT*&z>&. *§zwT*it, mitLzmmfamm* 2m. 

&£lM*4fl§Ja±-e&oTfc<J;<, £fc, ¥fi?)fESSgp^p^#^T^^PU7^^ 

25 is^a^spoiK^i^-r^, -r&fr-^ ^mnx-it. n (ni*2m±(DM^) f@<o 
^fcTSESssm^w-r^ii^, m^m<Dm^wz>t>. femzftfflmm&x&mzft 

tt%&'l=im^& (n-1) ffi^fSlt&C^T'^.So -^UT, 1 ISEO^ftjffii&gP 
ttli* 3$AP£#Aii*SgB[c, ^{±lP^I£^3£$SgP(c, ^ft^ftSEIgG^U 2f& 

s^e> (n-i) isi^^ssgwicouTtt, BAn&m&tDmz'nmsgtitto 
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£-r> m®.ymm2 02a, 202b, 202c &^«asmcoivcByiii-*- 

3, &^{*2 1 0«r^"TS^SiK2 li, 21311 NM»fc(c<J: y &JKflgfclSi 
^<hUTH A L Si, Ta, Nb, V, B U Y v W v Mo, Zr ( 

10 h f m&mifzztxgZo cne>co&ji<D*-e, &iza \tmxmm>s mum, 

S^lltfl2 1 1 , 2 13<fcU"C Cu, Xf>U^ Fe, A I ^©^7^ 

Ernsts 2 11,21 3^a(c^-r-5#p^bfli2 1 6u, i5j^(c^-v-r 

iL'ps.y* (a i 2 o a , s i o 2 > m^mmuxii^\ 
&mwm2 11,21 3<dm&u* *ttas8fiw*2 02a, 202b, 202c© 
i&m-tz&mommm. m&mmmvn^ mm.?&mmm$L2 12,21 
20 4<D*%zm&mm^xmw&i£tz>z\£tfx%z>i)\ mxis. 4 0 o~i 0 0 0 
mmmomrnxm^-r^ z twxg 3. 

11,21 3izm^n^mm^2 12, 2 1 4ii mfuzti/timx. 
izmfeztizbcDxteteKs mm%t2 12,21 4mzim?z>wm<DMtfi&<u 

25 ma^gP2 12,21 4<D^^ii, mx\t. 1 0 o~i 0 0 0 u.xxmm.<DMm 

rt, H(*1 0 0~1 0 0 0 ^mfiJg^lgSlrtTI^-r^Ccb^-e^v Sfe3&fite3 0~ 
3 0 0 mmnB.<DW&£-t SCWtS. 
#^fi&JgfiiT?(i, ;lfcS&2 1 5<7)I*lM®lC^Jl^bM2 1 6 tfl&®.ZftX\.\&<DX\ 

m&K*m?*&mmim<DmwmmzM* kick 020*1^*^^-5^ 



WO 2004/069738 PCT/JP2004/001208 

3 3 

5 3 m i (D^fisfEsssm * p g t -) 202c fts&nnfafr e> otm^ 

R£i:£i7?i§£\ time ULTCu-Zn O/A 1 2 0 3 Ws M$£C 2<hUTPt/ 

Zft1t><D*><DT*$>V, *-^M-7K ~^PA (N i -Cr^) , W 
10 7sir» s Mo (t'jyfV) m<DttW*®.mirZ>Z.£.tfT*%Z>o Z.<Dm&W2. 1 7 
(i, mziis 4B1 0'-2 0 0Mmfiflt©HIM«*» ^«ffl^jSSttTl>£f^lcffi 
tUf Sttftf*2 1 0±otR«±iiiicg|*|HlUfc«k5^JB«i:«e:i:*«T**. 

2 1 7lCfck iimfflOm@2 18, 2 1 80*?&££*lTl><5. il 
mffl(DmH2 1 8, 2 1 8(i, Au x Ag t Pck Pci-AglOlI^ffll\T 
15 Mt^Ci^tS, 

£ftlftfiUM2 1 9 Its ±n<DWM2 18,21 SO— 8B£Wti3li\ %&tt2 1 

7*«^j:5rcBEs&£*iTu*. cogm«fiun2i 9it. mz.& «*tt#u-r 
s. ^^^tikij^s H^iCcky^-r-sc^^T^^o sac, m»«M2 

20 ~ 2 5 m mmmommx-m^rt % c <t <5„ 

^SPW2 0 4(^)WH(i, ^VUX, AK Fe, Cuf tt-Sd^T 

m£m*4&t£tmmik2 2 1 H25A, Bic^$n<5j;?(c, 

5 £181* L 1~ L 5 TttfJ Lfc 6 flKDgPtt^ S>£<5 *><D <fT 3 C <t#T# 
25 -?-UT. SffiKDSMJlCfcHT. ^4&-^©®(Cil$SSP2 2 2, rtgfcliii&2 2 5 a, 
2 2 5 b, FW3feS&2 2 6, 2 2 7 SF£«fiW £fcfc©5M^Jtffl?L*J&iM-3. 

W204 C <t*«T**. 
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08*.(& #fit5iES&gm2 02a, 202b, 202 c©^(i, Hm&&&t&Z. 

£&uimte%t&%ftmzmu c<D}im<D-ji<D3mmmAn&tiiu tfoxommi 

(C, m&/7iESSSm mtiLWrnVT?*-) 2 0 2 b<hUT> — ^<DMICM«SP 
10 2 4 3#J&»3ftfck«*K2 4 2 <fc, mm 2 4 3 <fcp (C£J1S*£2 4 2 

izm^znfzgtmti^-sm 2 4 4 <t, J3Hic&jsgHU£2 4 6£«s*.;yg^*2 4 

1 £Wf afctfrCfccfcUo &^ft2 4 1 (PrtgPlCte, mm 2 4 3 i^JI^A-gP 

02 4 4 <!:T?fllBR$tlfc3iEtt2 4 5^^c$tlTfcy , C(D3fcS§2 4 5 <Drtil®(D3: 
MlC#/l^<bM2 4 6£:frUTM8SC 1 «$tltOSo &tzs i2 7B|:^$n 

15 ^cfcplC, ^fe^SSSSPW (Ifi7^^P"J7^^-) 2 0 2 b<hUT, &fl3gfclR2 

5 6^utm^c 1 mmzwtmm&2 5 3^o®icM$ntu§^i 

S452 5 2<»:, mm 2 5 3£S?cfc?lC#JIS*S2 5 2 Id&^Stlfc&JgaA- 
W2 5 4^6^85^*2 5 1 ^rWrSfcOTfccfcUo Jg^&2 5 1 ©rtfilHCtt* 
Sftlllim 2 5 3 <fc£J12>/\*-gPtt2 5 4 <hT^&£n/i?;fiS&2 5 5#Jf$/£c*ftT;fcy, 

20 sfe. &ns«2 5 2<Dmmizit^mmm umm) 2 5 6^M$nti\s, 
&iz. ±i&<Dm&&2 1 o^t^cifeMgm (^fe^-f^nuT^^-) 2 0 
2 b^jic, S2 8&&mutetf$ftmxmz-Di\Tm.w-?%o 

HI 2 8ICfcl\T, #SS*52 1 1 ©-^OIl:lligi2 1 2£Jf2f£U l&JIStS 
2 1 3(D-^a)Mlcm«eP2 1 4<£Jf^-r-5 (i28A) , C©M^fi2 1 2, 
25 2 1 4(i, &A££2 11,21 3(Cp^a)^P/\ 0 ^->^W^U^h^ff$mU 

&mmm2 11, 213$:, mm 2 1 2£mm2 1 4 <t*«a#si-r« 
cfce)icit^LTjt^2 1 o&mmtz (IH2 8B) . cnictu, mm 2 1 2 
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£9mmm2 1 4Amfauxzm2 1 smmzft&o ±u<o&mmm2 11,21 

m^W2 1 ottmmmitvx. »2 1 5ftmm*$ts±miz&mmm 
(mm) 2 1 e&te&[sTmi&mmt2 0 2b<ht§ cm 2 8 o 0 zo&mm. 

&«s*E2 ii, 2 1 3 <t lt» mmmt&^smx*-^ h&mtmit&si&Mtt 

friz. m®ffi3&mt2 0 2 b assess 2 1 s^rtM^sic^s^bfli %id 
10 21 6&ftUT%mc 1 &m2i*xmfiL^'(&nv7&*-2 0 2 b£-r<§> (02 

8 D) o &MKUIft 2 1 6±/\cDM$£C 1 nmftlts WKBtiK 

1 omu "toy&s mmmfc*m&2 ^ sfrbm^xi&m-zz.t.iz&.v^ 

Z\£tfX%2> 0 

15 ffi, #J1»^2 11,21 3|C^a^g|52 12,21 4 £JI**£2 

i k 2 1 3 izmmmt%m{sT&mm4m%B!&Us mz. &&m£te*mz&& 
■?2>&mM4m&mm&£isfc&, &mmm2 11,21 3£&a-u mm 

c 1 4z^mMlzimZitX'h&i\. 

A^x, &mmm2 1 1 m<D^mm<m (mam 2 1 6±iz^m^mt. $e> 
20 ic, ffisfflotts&j&i&u mmmmm&&m®.±izBi$.uT* mfiL^finvT 

wj(=<fcy^m«*js, ±i&<Dwn&^m?z^~-xb&m^xmftm%:BMu ^ 
<m.. ^v i ?>#w\z&v/w-->trttt% is ±M<D&m:m^Tm£mffikiz 
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±m<Dm^2 4 1 ^n^^i^sm (¥fi^^pu7^^-) 202 

bit. ±fE<Z)tf^0lJ[Cfc(,\-C #^S*j&2 1 3(Cft*.T, #Hrt/\*-gm2 4 4*Sfe 

10 #ic, ±m<om^2 5 1 ^x.fcmfi3sssgm o^i^-r^pUT**-) 2 0 

(is 2 9 a) . zaymm&s 3 commits ±^<Dum^2 12,21 4(ommt 
mmiz'fjvz.ttfT'gz,, 
15 #®s^ 2 5 2 «r^^bUT^s$H3iaP2 5 3 ft%$&^p±miz&mm<m 

2 5 G&T&mtZ (@2 9 B) o fish £®S*£2 5 2 £UT, (l^Mto^pl^T^ 

2 5 6 £ff»T<5o 
fclWs Wm^2 5 3rtld&$&C 1 (HI 2 9 C) 0 

20 mmm%i 253 ^m^^ tiru-g>^s»« 252 <Dm&pjjm<Dtm!mmmizmm u 

&(C, ^Jl»^2.5 2(D«^SP2 5 3fl5^M«5Jf0UT, ^H;fcA-gPtt2 5 
4 iO^M^^S^mtti^itS (HJ2 9D) o t<D'4k, ±mmm2 5 2£&m* 
5 4<h£jg^UTig^tis2 5 1 ^^f^ (HJ2 9 E) „ dO^lCcfcU, 
25 &^&2 5 1 rt(C(i;W2 5 5«j££ft<3 0 

2fc^T> &JIS*Jg2 5 2<D£«iHfcJjI (ij&iiflg) 2 5 6±ICfg$Nif*£f3:l*v £6>IC, 

<f£P'J7^-) 2 0 2 b^Ci^S. 

ft, ±&o^4?nv7#*-<Dnmmmit--@\T'&v. *mmtz\tit>izm%.£ 
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i^it^T(iv £3\ ^®StS2(D— a|C^$H^SP3^r^^ (13 0 
A ) o C OWilgP 3 (i, 2 0® 2 a (Cffij£<E>P*1 PA* - U y7 

10 h*J&*U CKDUv^h^^X^^UT^X-/ hXy^>^rc«fcU«:RG>y ^2 A, 
2 B^-rd:p[c^S^2^x^5 : ->^UT^^-'5ci^T^. v^£n^>- 

4tJimT*mmM<tt)tnjmt3iA \ . SU Ta, Nb, V, Bi, Y s W, Mo, Zr, 

mz&mmm (.nmm4) %m®.tz> (m3 0B) . zo&mmtm (mmm4) 

^$ffl^P3^^$nTt^t^^S*S2CDM2 bOD^il^bBi ($fc|§flg| 

20 4) ±(c^^5^it, $e>ic iimffl<Dm^i6, e&mm-tz ®3oo „ fg 

Si*5(i, 2i-7tf>^-;*K x^PA (N i - C r£-#) % W, MofOWR^ 

&fc. mmmomme, sit. a u , a s , Pd. Pd-Agm<Dmnttm&m^ 
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OD) . 5£ilM*&MJf 7 (*, Tt^U-fS h\ ■k : 7$v# (A I 2 0 3 , S i O t ) m<Dtt'H 
- >EPJ?IJ(C J: U m^PSP 7 a , 7 a A* - >T*Bm-& ZL £ftT*%% 0 

5 ffimmm3mz$mc&m.&2i£2> an 3 1 a) , com^i^i*. &js 

«^2(D^^SP3^^$tlTU§®2 a£, F^il<DM^>SF«3{CjfiaUT!7P C 
#Jl«*E2£?iffJlLT!&/lSt&2<D®2 a£Mffl£l± (IE) 3 1 B) s ^(JXk. 

8 *&mwm 2 a ut^h^t^- ^ □ y 7^ * - 1 £*#<g> c <t 

10 #*C£«5 (0 3 1 C) . *A-tftt8(£, A I^Su Cu^i Xt>L/X«^ 
n£tfttl|{Ccfcy^5c<fc;&n?££o ffi, ccd^cd^ *A-aW*8lc» 

w&nr^*aeisHiAP 8 a t^#mp s b#\ ^«s^2 (c^sn^^gp 
<mmttti<DWi 2 <Dmmm> 

m 3 2 & £um 3 3 (4aMBw©T^f * □ y 7&*-mm*m<Dtti<DnmBm&mw 

20 H3 2. ni3 3m ±^y'-r^pyT^^-i 7 £Wcuri&w-r&o stsiw 
<D^^;*T'(±, $-r, &mmm2' <j)—-n<jmi' *\zmmmm zmm.?* an 
3 2 a) . &om&2' (*, a \mt&s ousts, ^ > \s*mm<D ^m^zm. 
m-t z> z\ <g>o c <omm^i 3 <Dmmit, ±m(D^mmm 2 ^.<omm^ 3 o> 

25 M^SP3^7T$^$nTt^l^JlS^2' (DM2' b±lCf6»R4' 

fi£« (H13 2B) . C©*6»R4' li, tKU-TSI*. -fe^Sy^ (A I 2 

u<D®Mttn%&mT%^-x h<£fflt^^7 > ^ \j -ymm<Dtmmz& y , 

1*. ±i5i6«Wim£fflivfc*/ty*y>^ xsmmojis^Bt%(c«j:ysn9i$^ 
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(IU3 2C) o C©«k5«38SM*5, m#6, 6(D^li, ±a©7^^P'J7^ 
- 1 <&ii^;*<hPI&lcfT? c<t*«T**. 

io ^^jo* - ?**. 

ftfC, &JBStii2' £?JfJiLT:&Jl**S®2' a£mft£l± (g|3 3B) % -?-<7)^ 

tmmtmm&x-** <? p t >WL&n o am**** < » iyf v^jpufosfiis 
<«ji^ji©» 3 (ommmm> 

ir3<!:<i:<fc(C, Ril?L1 9£J&£ir<S (IU3 4A, IU3 4B) . C(D»1SP 1 3(i, 

&mmm i2©ii2a ic^ra^p 1 3 izmit [sfzmj£<Dmn/w->%m-tz> 
xh&mmu #pstsi 2 (Dpi 2bicaii?Li 9^ffM-r^c^Fjflp/\'^-> 
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5 Ta, Nb, V, Bi, Y % W, Mo, Zr, H f HWSCit'tS. 

an 3rtgp<t®ji?Li 9 Afls«dt^ir(cA«ttfbR (t&mi 4) zmm-tz m 
3 4c, 03 4 d) o zw&mmm (nmm 4) ©^i*. 2*^sp 

io iCcfcyfr^c 

mommy 6, 1 6&wm?% (S3 5a, h3sb) „ m&&i sit, *~/H>^ 

-*K -fPA (N i -Cr^) % W. MoW<Dftm&&m[sT]&l&-t%C£:& 
20 6, 1 6[3\ Aiu Ag, Pd, Pd-Agtftf)®mtt*4£ 

* y->TOj(c<fcy^-r§c<t^T^-5 0 
*ic, lii 6, 16 <hsii?i 1 9 tm&ir % & z> izzzmfoumm 1 7 1 

5±|C^-T§ (HI3 5C, i35D) „ fggjft&llJf 1 7 It. 7^'J-f$ h\ -fe^S 

25 v<? (a i 2 o 3 , s i o 2 ) m<Dttm:m^TMi8.tz>z\£i)t-eg. mxits ±tmw 
&&m?z^-xh&m^Tx*v->m\iz&vm.mmn®iy 7a, 1 7a^n 

/fcUT?* mm^t 3rt(CM^C 1 (S3 6 A, i36B) . Z\<DM 
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2fc(C» &jg£tin 2£ffiJgUT\ £?JISfJ52 2 1 2(0® 

1 2 a (113 6 C, HI3 6 D) . 

±.u<D$mmm 2 tmmz % ±mwfc2 i<r>—-n<nmi 2 *\z.mm&2 

5 3^^^<h<i:^(C, Sil?L2 9&mtf£? Z> (03 7 A, gJ3 7B) „ » 

£.nMK2 9tow&t&mizMWcm (.mmi*) &&&&& as 37 c* m 

3 7 D) o 

;mnt\ mm^2 3toiztmc2&mzii:% 03 8 a, m3 sb) „ com 
10 ass&tt* &mmm 2 2 <ommmai 2 3 w&mztiT^zM 2 2 a 

2 2©®2 2 a «t, &mmmi 2 £<o&^m£tsi2>£mwfo2 2am 2 2 b*m\bz 

1+3 (g|3 8C, E13 8D) o 
15 fcl^Vs ±m<D±mm5. 1 2 <E>® l 2 a £#JISt52 2©I2 2b <h£Jg-£U £ 
£>|C. ^A'-gm2 8^11^I2 2 ajCit^UT^B^v'-f^P'JT^^- 1 

&mm-fz>c£tf-czz>o &mmmi 2£±mm®i2 2<Dm^ ±mmm2 
20 £3„ « % coi^^ &mmfo2 2(Dnmi2 9tf&mmmi 2izmm^nrc.u 

mm^ll 3CD/j?fE8S(D^gpi 3blC-IfeU *A-Wtt2 8 izmfbtlT^Zjixmiti 
P2 8 a^ &JISI&2 2(CJf^$nfem«gP2 3(D^(D^2 3 b(C-Srr& 

25 £1 2,#II1g2 2, ^/\*-gP«2 8(7>^^?r/j:e) 0 ^<D?^ 1 2 <E>® 

1 2 b±MmftH GfetBBD i 4(c, 5 t tii6, i6, zzmikum 

HI 7£JMUT*>«fct\, 

Ei3 9fc<fcucgi4 0{i, iaiox'-r^p'jT^^-i 1 ' &mtistt ! my\<D^'( 
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5 P 'J 7^^-Mit^(Dflli(D^^S^^^7t«)©IfiliIT'*^o 

*<omi 2' arctsm^aui 3 turn i 9 m^t-f) *mm.ir2> 039 a) . 
2' it. a istgv cus*s> *T>\s*w®m<D^-?tifr%®m-$-%>z. 
5 <t#-c*«. c(dm^spi 3<>:aai?Li *<mmts ±&<D&mmfc-\ z<^<owm 
ran 3<tjia?Li 9 (Dmmtmm\zuxnz> c <s 0 

2fcKU ftfflfttftm 3«$tlTU/«i:UiliifSl 2' (DM1 2' b±(z, Hii?L 

1 9 (S^-tW **#fcl\«fc3lc»*R1 4' -5 (H3 9 B) . 

«1 4' It, mXlts #U-fS|* % t5$7^ (A l 2 0„ S i 0 2 ) 3|£fflUTJ&8 

10 -rsc^tf-ras. mmmi 4' ommts mzit, ±n<D®M*m&&m-?z>'*- 

15 (13 9C). C(Dcfc?£:fgi»1 5, WMl 6, 1 ±i&<D^? 

^^□u7^-i i <Dmm*fe£®m\z?i?c\£tfT'g%o 
mz. isi6, 1 6ctaii?Li 9 (H^-r) mn<i:?i^i!i^iii 
7$^<*i 5±icfl5^-r-s (i^3 9 d) „ zwmm&mmi Kommit, ±^<d 

i <DmmxmtF\mz'i=Tz>z\£tf-?z2> 0 

20 2fcivt% fflWHtfln 3ft(cM&C1 (H4 0A) , CKOM^fi^Ji, 

2' O^asffl^gpi 3#JM£ftT(,N<5M1 2' fllf M<DfeUJ®j§jSrt IC 

}S« UTfr ? C £ -So 

2' £iTOUT, &JB&K2 2' <h&^£tt3£JlS*SM1 2' 
a£®ttt£-t±3 (g|4 0B) o 

25 ±iEtf>£®**51 2' tmmiZ, #«St&2 2' ©-^©iS2 2' a ICMfl 

2 3 mii?L2 9 (H5iW) &mmu J&lvr, ftfflftfl: 

2 3rt(CMagC2£ffi&$tK &J!g4£2 2' £ffij@UT, #/\*-gPfcf2 8 
M<h^^ffiS*52 2' OI2 2' a<!:, MESffil 2' <t<£i£^®<fc&:&#JlStS 
2 2' ©12 2' b£Mfcii$t!:<3 (gJ4 OC) . 
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vC\ ±£&(D£J1S*£ 1 2 ' • 12' a <h&JlS*£ 2 2 ' (DM 22' b <h£i£ 
^A-gP«2 8££Jl®KEn2 2' atC^UT^^cOT^^PU 
y<?$- \ 1 ' ^ISCim^ (04 0D) . CO^JlStSl 2' <h£:JlSt£2 
2' t<0^, fccfctf, &««*j£2 2' £#/\*-g&tt2 8<h<Dig^(i % ±$&<D^<{ 2 

5 put^^- 1 1 omm^mtmrnizn^^t^x^^o 

10 ^^(D^it^T'tt, fe&Rl 4' ±^<Dpgifc&1 5, m@1 6, 16, 

<mmx&<Dm 5 (dh^s> 

ni4 1 fccfctfuM 2it*§£w<D^'< # nvr * f-mmiimo— mmmmzmwr 
15 z>fci£><DTmm-c$>%o 

04i, ni4 2-m, ±KE<DT-r^pu 7£*-i 0 1 zmizuTwrn-t*. 

1 0 2 aizwrnm^i osznm-tz cm 4 1 a) 0 z.comm^ 031*, ±mm 

*5 1 0 2(DS1 0 2 atCF^OTPA^-y^Wr-SU^h^fiJcU CWUyX 
20 h^^^LT^Iy hni^^V^JCctU WO'jyi 0 2 A, 1 0 2 B^t«J: 
o \z&mMm. 1 0 2^i7f ^UTWSC.!:^ , ^-r^Pv">->{Ccl:-2> 

Mx&*mtt&£.£tfT*%2> 0 i&t$.i£nz>nm%m\ 0311 im^Rsre^mN 

^gp^^U^:t^'fo^^^^u^,^o z\<D£?tzWAkii1rZ>z\L[z&y , fclg©ttifc 

■toJBfiWlRfll&CSA K Si, Ta, Nb, V, B i, Y, W, Mo, Z r, HfH 
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mT'll^<bfc:cl:U#Jl^bm<DJF$^prt^A K S i » Ta, Nb, V % Bi v 
Y, W v Mo, Zr ( Hf^ffiffltSckJtTtS. C£>£JS;*jA-gfl# 1 040) 

^nsfiai 0 2aMDj^it mz.it> mm&. ntnimiz^yfj? z\tw? 

5 £<5 0 CCD^CDI^v &®;&A-gPM 1 0 4 [CfStte>ftTU£I^4^An 1 0 4 a <fc 

#*j#mn io4b^ o 2 icra/ssftfcaHHatan o 3 <&3fts&(DM3ggR 

& i 0 3 1 0 4 -cmz>tiT7fcm 1 0 5 wmsnTi^. 

mz. mmwmxmzjs\,\T. jg^-tti 1 5£um^tu-c 051*311®^ 
10 &t&wizMwutm (tmm) 1 0 6^Mt§ (H4 1 o . dco^s^km 
gkihk) 1 0 6<o&m& 1 5«r^awffl©»ffii=»ftufc««rc, mm 
mitmmzmm u-amtnfa z-gmm-t <s zt.\z^y^z\ <h#T*£& 0 

m> 1 0 6%fti,TMmc&m-?% (m 4 2 a) . smmm (.mmm) 1 0 6± 

20 1 0 5 icfaiA/^fc UkUC <!: lc& y % i^-^M^I^Bl^t^-So 

(Sh ±IE©«a»«Flc, iM&&iM;J:|§|IE&&$f*i 1 5(c^^c<hlc«J:iJ, J;yJ£j 

&u-e, £jss*si 0 2(0® 1 0 2 bfflka&jiigfciig (}&ira) 1 0 6±rc^^ 
1 0 7^itv $etCv mmmommi os, 10 8£jwr«s 2 b) . 

25 W\ 0 711 :*J-7H>^-*K Z^PA (N i - C r^£) „ W, Mo^K$ 
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ii^ffl(E>m*I1 0 8, 1 0 811 Au, Ag, Pd, Pd-AgfOll^ 

5 mni 08,10 8t>mm-rz&z>iz¥£mmmm-\ og^ifti o 7 

±izmi$irz> (ni4 2c) . mmmm'i 0911 #imsf* t75«^ (a i 
2 o 3 , s i o 2 ) m<D*m&m^Tmm-&z.±tfiv£s mzi& ±ia*m*^fr« 

^-^K^fflUTX^U-VEnfiliJlCcfcym^PgPl 0 9 a, 10 9 a^ttS/^ 
3£JMUfc^lStei 0 2»c»«fl:*iliLT±lB{c^H»<kR OHM) i 0 6 

£?&£-r«5o jj^itftsn o 2 a ic^Rtr-s^Ji^rbg 1 0 6^wjgUT 
15 <m^}4 6 <ommm> 

20 1 2 2 alGfttPHtSISI 2 3£flMf3 (g|4 3 A) „ ffiffi-r^&JRSitS 1 2 2d & 

1 2 3(DJF2/&(£, ±jB©*aai5«ttfe(tsAjR»ei o 2^s0?M^gpi o 3<omm 
25 ^iicfcut, smitsin 2 3*^fiftsnn^i^JHa£ifii 220® 

1 2 2 b±lc«6»«t1 3 0$Mbm »M3f8|S1 2 3 jW£fiSSftTl^$JHS« 
® 1 2 2a|CiIM-ffi1 2 4^UT^ft1 3 5*J&*lh5 (|4 3B), 
fettflgl 3 011 0IJ*[& #i^S(«, iz^-Hy? (A l 2 0 3 , S i 0 2 ) 
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1 2 4\ZWHf^>tlX^mmAn 1 2 4 a£;tf7JN±JP 1 2 4 #J1S451 2 

io 2 izmi&i*tiitmm$i 1 2 3 ^woMSflsgpic-sftf d: ? icteM^b-e^-r <5„ 

d<Ockp(C^Ufe^^1 3 5ICI1 ftffl&SSI 2 3#&Jg;bA-gP*t1 2 4tl 

fclZ* SS^ililCfcUT, 3 5(D/)fES&1 2 5 (Drtii®(C#Jl^bfli 1 

2 6£ff$^3 (H4 3C) o C(O^S^bfll1 2 6 ©JBfiftCi^-T-f h^SICJcU 

&tvc, M^s^xgrcfetNT. 2 5 <Dftmm<D±miz&mm\M 1 2 6% 
20 ft[sTMmc&fm?z (ni4 4A) o ammuki 2 6±^<o$mcoimit. ± 
m.omm^miz^it^imm^xmtmmizux^vz\£^-v^^ 0 *nffimm\z& 

SIW«3iS&1 2 5rtlzl3^«!f#^U^tNC<h(c^y, ^-^ttJSea^OTTiHi:^*. 
25 tHgtiHC, «aft»«l\aiE||E«M#1 3 5lzHX^Z\tlZ^^ s £ljt%-f3i 

:k^x\ ikmmmi 22(01122 bmoi&mi 3 o±ic§ggM*i 2 7%mt. 
^e>ic, iimffl^m^i 28,12 s^j&a-r* cum 4 b) „ wmi 28, 

1 2 8*JBa-r*«k5t56l»ftffiiiBl 2 9£§g§M*i 2 7±(z^-r§ (gj4 2 
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C) . 2 7, MS1 2 8, 1 2 8, ig§MMSMJf 1 2 9tf)fcHL JfcJ&:fr;£(4, 

3£J&SUfc£HSf*1 2 2(cmnKt«lfeUT^1BI(CjUtt(UR GfcfflK) 1 2 6 
5 %J&m?Z>o JfcfC, tt&iB&CESjg 1 2 2 a (C?¥fi-r<5A«M<kSt 1 2 6^SflUT 
(*Sf*. #P*fl&1 2 2W-^1 2 4^i^-r-5 0 Jfcive, »fES&1 

2 5 0rtSS"C&&&MEft§i1 2 6(d&$gC£g&£l*5 0 fit, 2 
2 ©HI 2 2 b±|C|6»Kl 3 OSrJBfiJtU COiffeMtl 3 0±(C, Slifc&l 2 7, 
SSI 2 8, 1 2 8, %ft#ftSJ|1 2 9»t^ 

io <mmft : &<Dwn <ommm> 

15 14 2a (C^$ffl^|l1 4 3 £J«U 1 4 4 0—^<OM 144a (CMBjgSP 

1 4 5 £J&£ir-«S> (El 4 5 A) o Z<DfflMMffll 4 3, 1 4 5(4, ^8*E 1 4 2, 
1 4 4<£>® 1 4 2 a, 14 4 a lZffim<DMn/W hfcJBfiSU C 
©^hm^traxy hXy^V^lCcfcU^CD'jyi 4 2 A, 1 4 2 B, 
U^1 4 4 A, 1 4 4 B£g|-rj;5{c#JIg4£1 4 2, 1 4 4 £X-/^>^UTJfS*& 

20 ■fZZ.ttfiVS* ^4<7U^is->[Z&Z>%\\j:%:^W:£?&Z.£1fiT*%Z> 0 

&ss«i 4 2, 1 4 4(4. jmtsti&wmgm'i 4 3 tWH^gui 4 5<e>a°*- 

£S«t£l 4 2, 1 4 4©g^I (14 2 a, 14 4a) (CfcfUTfctffcM 

iicfesiii^ismt, {kio»3pi 43, i 4-5(i mm&nw&w. 

25 ®(C£g|tf^£U£:U*><£> (W^tD'J^I 4 2 A, 1 4 2 B^'J^I 44 A, 14 4 
B©^^^T(D^yjgLgP&(4^gP^<^^'b^'t)©) #«Fi;UV, C03J:p 

^iwjh^tis m—tMmmmrnimtte&o w.m-?z>£tmmm 42, 1 4 4<oPtm. 

(4, ^©*®ffiaxSTTOSil^lcJ:UAa»<bR©^^&«Wft&a:A U s K Ta, 
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Nb, V, Bi, Y, W, Mo, Zr, H f m&mf &Z\£X£Z> 0 

mz. m^xmiz^x, i m<D&mmm^ 42, H4$ ( mm^ 1 4 3 <t$& 

$ffl^g(J1 4 Si^lfiJ-r-SJ:^^ Ml 4 2 a, 14 4 aT'^UTi^ftl 5 5$ 
(HI4 5B) o 

5 ±i£<E><fc?(C> mragpi 4 3 <hM^gP1 4 51*. £tmmm 4 2, 1 4 4<D& 
^I(142a, 14 4a) lzmUXttfoMmz&%rt&->B&XfcZ>fztt>, ^« 
4 2, 1 4 4<Dj£^lc«fcU* imitgfll 4 3<h^$H^gpi 4 5 #Jt£(C»fi| U 
4 67»fdc£*v5„ COMl 4 6 (O^CD^n^lpJlCSiS^ifrSICfclt^ 
rtfiffi0ratt(»RJI5tt-CJ&*. ±IB0£J1U&£1 4 2, 1 4 4©^lt 

mz, mmmmnmiz^x, 5 s^mmmtux, ms&i 4 6^ii^ 

«j£Bncfc««ffcK (t&IRlR) 1 4 7&Bf&?& (S4 5 C) . Z\<D&mM4tm 

(mm) 1 4 7<Dmmz, 8^*1 ss^n^mmcDmmizmmutzixmxs mm 
m&mizam uxmrntrnfattmn-t % z. t iz& y c ttfixi*z> 0 

BD 1 4 7&^Ur*M»C**IJfrr* (i4 6A) „ jfeJSK^R (l&RK) 1 4 7± 

i 4 6 ^e>tfeuT$£ig-r3 c t iz j: y tr? z.£tfx%%> 0 z\<Dmum.niMxtes ± 
20 ai<Dcfcpic, 43, 1 4 s^iirH^WRsre^ou^Fi^ a&^u 

\ts u&imx&v. 7fcik<D7&n*faizfo?fc:mmiznmiftfcLte^m'&s im& 
wmism^nsmzmi 4 ertjc^u&ucctic&y, is— £^«js»#prij6<!:fc: 
fssd. ±§&D&mmiz, nm$>z>wt®m%m&i*-\ 5 5iz5-zz>z.tiz£v. j; 

25 JfcUT* 4 20114 2 b fflO&JSlgfcflK ($&Mt) 1 4 7±(C^#: 

i 4 8^ii $e»ic iimffl<^mcn 49, 1 4 9&bj&-?z> cm 4 6 b) „ 

#1 4 811 2j-tK><^-;*K -^PA (Ni-Cr^i) , W. MoW<DttM& 

femuxnmTz>z:£&x%z 0 &m&i 4 snmmx&tuxit. ±&<D$m&& 
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rn'mmomm i 4 9 , i 4 9it au, Ag, Pd, Pd-Agfoiiw 

fr^-c, iii49, 14 9tmmt-z&5izmMmmm-i s o&mmfci 4 s 
±\zm&tTz (H4 6 0 . mmmmmi son #^5^ -t^sy* (a i 
2 o 3 , s i o 2 ) mowft&m^Ti&f&r&z\£tfiv&* mz.it, ±mm&&m-r& 
io ^-xh&m^Txfv-yfiimiz&vmmmnwi 5 o a, 15 oa^ttw 

tut, *mn<DmwimT*iZs ^p^igti/ttj;^. s-r, wmnisi 4 

3, 1 4 5$7£&U£&JS£tt1 4 2,1 4 4 ICRffiHfl:«:fliUT±iSlcAJlK<tlR 
GfcflWK) 1 4 7£J&£-T<5. ^M<h^^® 1 4 2 a, 14 4 a(C^-T^ 

15 &mm<tm i 4 7 zmmisTm^tZo ^oxk, &mmm 1 4 2 £&ja&i& 144$ 

ftUT* 35ES&1 4 6©rtS®T»-5ARK<bRl 4 7 (Cfcfe&C 

20 -r zfc&oj-mm-vfo&o 

m4 7. m4 8T1i, ±k1i(D^^OUT^^-1 6 1 ^JlCLTIfc^f £<> 

1 6 2 alCffifflftflil 6 3^MU ^RS4S1 6 4©-^I1 6 4 a IC^H^SP 
1 6 5^t§ (S4 7A) , Z\amMMBl 6 3, 1 6 5W?fM(i, ±i£(E>!g3 

25 tfm^sicfcits&Jisis 1 42, 1 4 4s\co$mm%ii 43, 14 sommtm 

mzUTft?Z£tf-?%Z>o *7t> <£fflT3#JSS*E 1 6 2, 1 6 411 '^tlMOU 

wtmnmiz&^T*-^ bmmiz&z&mm<m<Dj&mw*iMtiittn. mxit. 
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1 6 2 b±\zmmmi 1 i tamx,*®.. 1 mo&mmfai 6 2, 1 6 4^ 

mi 6 3<!:^«gpi 6 5i^|fiit§J:9l:, 116 2 a, 16 4 aT&^UTjg 
£#1 7 5«Mt* (04 7 B) . 

7 1 fit 0iJ3.fl #U-f5 h\ -fe^Sy* (A I 2 O s , S i 0 2 ) «*fflt\ 

«^-^h*fflU^^«J->H]J8iJ«©EPWISfe(Ccfcy, ±IEI6»*m*ffl 
lCcby?r5c:<h^T#^o USD, 7 1 tf>7Md #J»S*5i 6 2,1 6 40jg 

±is<d&/is*&i 6 2, i 6 40^it shus^. p^#ittircj:yfT 

e»C<h^T^^o CW^lCfctNT, ftfflftflSI 6 3£ttttlftfln 6 511 

1 6 2, 1 6 4 (16 2 a, 16 4a) lZttUT*tWMmz&Z/W-->B 

we&*ittb. mmm sztmmmi 6 5^±ic^L/Tgmi 6 6« 

Stl» C<«{&1 6 6<£;7fti*<D^ft;fr^ 

6 7%&m-?2> (H14 7C) „ C(&&JI&{tflS 1 6 7«lt *-"7-f h&SlCj; 
l**tttt<Dmft€ffll\ C(oe»co^^+^lc^T$^7t ! b05^;)mi 6 6rt 

5^1^, MSSJIHOIfllCfcUT, ;fiS&1 6 6<7)l*lMMO^:®lC^^bMl 6 7$ 

-frLTfflmc&mtz (ni4 8A) „ &mmmi 6 1 ±^(ommc<om.mt, ± 
m<om 3 ommmmiz&tfZMimnTmtmmz ut*t? c 
t&c*>s mmmmi 6 3, 1 e 5<ommmm^mm^mi^^mmvts &simi 
ummtfx&v. ffifa<D7foftj,ftiz7&?fzmmzftm^&otei\m'$t. mmmrn 
um^gfTOfci&i 6 6rt(c^um^c<i:^c/J:y, ^-^^s^^^^^^o 

$aw$lc* JiSj^^tMiE^^^i 7 5ic^^d<i:iCcky, «fcy«g— & 
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&l^T\ £JlSt&1 6 2<Dmi 6 2 bm<Dm.mmi 7 1 ilC^^I 6 8*Rtf\ 

$e>c, iimfflcoa^ii 6 9, i6 9&mmtz> (M4 8 b) „ ^<&?& mm\ 6 9, 

1 6 9 t>m\&T & J: ?(C?gfttttfilMl 7 0£i§lfctiM 6 8±(C7f2/£-r& (g|4 8 
C) . 6 8, «E§1 6 9, 1 6 9. fglM*^tIJI1 7 

5 ±M(D^3(Dll]SSJf$S<t|H|il<h-r'5C<i:^T?^€>o 

3, 1 6 5%mmufc&mmte-\ 6 2, 1 6 4 idi^<b£jfcUT±®(c#ji^fcjgt 

($feM£) 1 6 7£ff»T£ 0 ;^(C, Jg^Mifc-S® 1 6 2 a, 16 4 alC^fclhS 
^/ISIftJII 6 7£flfjgUTI&5£-r3o -e-oSfe, 6 2££Jl*t&1 64$ 

io m^-fz, ^s&i 6 6(Dftm®-v$>2>&mmitm-\ 6iiz®mc&m.&2it 

COJ:5«:*»W©T-r^p U7^^-«Jt*^T(4, fc^IglcAySffflteflM. 

I£frp&»*£:< , 3Ly?>#mxm<0^tsM335 : ik icj; u Umiz'nz> z\tftT« 

USD, ±^T^^PUT^^-iS^Sfe(OlljSig^tt-0iJT&y, ^^ttctlS 
(H»J 1 ) 

»W<hUTH*-1 0 0 0 (im<DA I S|g (2 5 OmmX 2 5 0 
mm) ZmUmU Z\(DA I »*R©TO(cSJtttlx^ (IflJR/fcffclit (ft) » 

OF PR) *T-fy^*C:J:yiW (RJ57/*m (^B#) ) Ufc 0 &[C V A 



WO 2004/069738 




PCT/JP2004/001208 



WtfiYZyf-Z 0 0 0 /xmT&^e^StC^ttJ (^*S3 Omm) U£Jf£j*GD:7* h 

^A^^fflUTSlfHU^o CftlCcfcy, AI»*Jg(D-^®(C(^ ifl 5 0 0 yu. m 
5 O^h^-f^O^PSP^e^^aOOOMmT'ifi^J^tl, mmt^b^-f^o 

10 

• Slg : 2 0 °C 

•X^>^(HCI)ig: 2 0 0g/L 

(3 5%HC I ^r^if>(C2 0 OgfUUTI Lft&) 

15 ->£Rfc£U 7K;3tU^o CftJCcfcy* A I W3sL<D — Jj0WlZ % flgl OOOaid, ;1g 
£ 6 5 0 /*m, S$30 mm07 h^^C yitm<DMmm&2 0 0 0 /imlD fcfy^T^ 

£) Skinatap 0 0 mm) tf&l&ZtlfZo 

fciz. ±ie(7)a i mm&ft%vmm<Dmmizmftu mmmitmm {Ax^^omm 

20 &) IC$!«UT|g@<!:S*|R]Sti\ Tzl<Dm*T*mm,1r&Z\£\zM s 
V - ^ -T3fl3£ U7t3®^ I^30m mt^ o £ 0 
: 2 5°C 

25 • ttJE : 2 5V (DC) 

■ m^S^ : 1 0 0A/m ! 

f8.<D¥£m&m'i-x u ->TOJ(c«J: y EPJi&iJ U 2 0 0 0 CT?il<k$l±T^^ 
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^mrcffi^^^lS (3 5mmX 2 5mm) ±®£g?J;?lCA I »K±lC^Pi 1 
0 0 n mt? I £ HI UtJ; ? ^m^i Ufc„ 

• y^u^;nfi — jv ••• i 9amgp 

2*mzWm (0. 5 mmX 0. 5mm) &Bj£Ufz 0 
10 (m^ffl^-X htf>3fij?£) 

• £B#>o ••• 9o«sep 

• 7i;-« ■•• 6. 

— )V - 3. 5SMSP 

-wwsnmm - 3oamgp 

•*>U^J7-f^- — 1 Ofifigp 

20 -^Zh^mm - 4-7^h» - 60SSSP 

Nl) U ^-<£?£> 2 5 0U 6B#IBla)|a*jl7C«ra*JSUT, ^ftttft(Ctt|»«& 

(M^TK^tD^) 

25 • A I -41. 2mm% 

■Cu ••• 2. 61t§% 

• Z n ... 2. 8MM% 

friz, a i »^^*ffl^gp^®iiij^T;u5^-i»fCc}:y mmoxA i ®^tti$-& 
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n^O^tmtO. 6mmX0. 6 mm) jWftttSttTfcy > ^HJPfflWA I Sfl&ICfig 

(UflttMftft) 
5 • Hfflfi : ft^* 

- ft£ig& : 3 0 0°C 

(H10IJ 2 ) 
10 [ 1 KB 4>ftlRtt£4>fHH] 

UTff*- 1 0 0 0 fJLrc\<D^>\y^.mWL (SUS 3 04, 25 OmmX 2 5 

omm) &mmu z<DXT>uxmm<Dmwizmyti£i'Z?xt*ttm (m^mtxm 

(m igOFPR) *7*-f y^S*K:J:UWt (MI¥7Mm (&&l$) ) Ufco 2fclc, 
X-^VU^S^M^gp^Jf^-r^ffiijOUv^ h^M±(C. ifg 1 5 0 0 /im©7, h 
15 ^*<Dj£ftgfl#tf yf2000/i mT?S&S> e>3£5lcSSffi (SSfcfcJ:^ 3 0 m m) U 

fc^^M)?* h77^*SU ffcfr<0U$>*hifcflLLlCHP28 0 0jum©R 

t50-3r<OTlc[*, IB 5 0 0 jitm©* h^-f ^ROPUPSIWey^a 0 0 0 /*mTK 

cd* h ^r»ipgp^)Hif^gp^ic^m-r«5^g-c ! ^ ^ 

•jSg : 8 0°C 
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• Xy^^jfc (^tm-^jS) J±B : 4 5tH-> (° B'e) 

->£R&5fcU 7K;3fcUfc 0 Ctl[C<fcy, ^>U7MWl(D— JiOWiZ. ipI1 0 0 0 At 
itu j££6 5 0Aim, 1$ 3 Omm^ h7-<^^iM2 0 0 0 Mm^lfy 

15 0 0 MtnOffli^, ^$HitgP^m^$tlTtN^^lC*@^-r^^ ( 3 5 mm X 2 5 
mm) ±®£?I?cfc?lC, rto, :Rffi?L£»*£:OcJ;e>lC, ^M±[C»Pi1 0 0 

•ti-7$>mm ... 2oaggp 

20 -WvU* ». 25fiSSP 

•*'>U>7i/-« ... 3 6SMSP 

2*fiFrlC^I (0. 5mmX 0. 5 mm) &BJ&lsfCo 

25 (mmm^-x bomm 

• 7i/-« ... 6. 5SMSP 
'73-)V-h)\,\±\ — ;u ... 3. 5SSSP 
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-mn^mm - 3oaasp 

5 • *>'j2»;7-f ^- - i omsp 

o#m> u -t©^ 2 5o°c, 6B*Bg©igfta7c«ia*»UT» mmmizfm 

io (M«7Kj§?S(D$a^) 

• A I ••■4 1. 2M&% 

• C u ••• 2. 6Mfi% 

• Z n - 2. 8tt»% 

[2m<DftiHH&®fM] 

Z>m<DUi>X htfcHLhlC, (Hi 5 0 0 Aimtf>7. ^^^ZfVt<Dmt^ify^-2 0 0 0 
20 A*mT££^e>3&Elc3Sffi (^ttiH3 Omm) lsfcMm<D7 * h T^^IEU 

h^f ^©MPSWIfy^ 0 0 0 jam-CKaiStu BUSTS;* h^-f ^R(OMP 
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^x-z^V^U/bo CK&xy^-V^tt, *^>k*S^<A— #(E>®#£>/\-:7Xy 

5 — >£i&£u 7\<.&tufco cmccfcy. 7TVi/^its<D-^iic, $11 ooom 

mv S£ 3 0 mmCD* h^^^K<D1SMW3l**2 0 0 0 tim(D My 

io -e&^fc, 

o^h) u 5oo°c, i mmonMmTmm&muT. memmiztm 

15 • P t ... o. 4Ei% 

• Fe ... 0. 2WM% 

• ^l/T^-f h [Na 8 (AI 8 Si 40 0 96 ) • 24H 2 0] ••• 9. 411% 

20 m&nm 

25 (ffifti*£&ft) 



1 0 0 0 °c 

1 21 
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PSP <#*#WP : ^PSPO^IiO. 6mmX0. 6mm) «qR(t6*lTfeU» C 
- : 1 0 0 0°C 

■msmm 1 2mm 

&m&fc£UTB&1 0 0 0 /xmCD A I (2 5 OmmX 2 5 Omm) &m&\s x 

c(da i ^oraios^u^Mm (sosusffcist («) HOFPR) £7^ 
y^tc«kuw& (ii7Mm (mm) ) ;^(c v a i msHDmmjm&mm 

. 15 -tZmol/VX h^±(C, H 1 5 0 0m m©7 h^-f ^CWWaWtKyf- 2 0 0 

ffctt. 9 0° <D^Jg^^(0T(i«:<v TSO^rrKDR^/mOiL/ 
20 AM^fffll/Tltl/fc, cniCcfcU, A I SflSO— ^OMICI*. ipI5 0 0jam(E> 

am** *<Diffimz&i\T&mzmm-fz><k?teisi>x h/^-vw^^n^o 

^ <3#M) 
25 (iyfV^ft) 

•?EJt : 2 0°C 

•Xy3=->^jg (HC I) JlJt: 2 0 0g/L 

(3 5%HC I £$s&7jO*U;:2 0 0 gjgPLTI L£T&) 
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->£Bfc5feU TkgfcUfco CftlcJcU* A I ?J(£>®[C, i(§1 0 0 0<im, ^ 

£6 5 0£irru ^£3 0mm^h7^^»W2 0 0 0 nmWy^T-m 

2fcl,VT?* ^I*A-g|5WtLTI*1 0 0 A*m<DA | *5£*|MIU d(DA I 
±IB(Z)c!;p{c^$ffl^gp$?fMUfcA ISt&lc, »^gp^Me>«fcplcTlEO^T*l£ 
^Utt^^ilfc. c©Aiii:il C^SAPi^X 
8N±iP* &ffln^<D^rm$0. 6mmX0. 6mm) ffmi'DtlTtSV > #HflPgP;&* 
A I S*ElcB/££n;»;fffl;i^^ 

(Ife^^fr) 



car 



3 0 0°C 
2 5°C 

2 5V (DC) 
1 0 0 A/m 2 

"torn, mumm^m^s 1 2o°c, 3i$p B i(D3&;ig^M3i£muTv }j/mft±m 



/TT/mL 
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■ A I 



4 1. 2MM% 



• C u 



2. smm% 



• Z n 



2. 83S% 



5 v^<? y -vrojicj: y epbuu 2 0 o°cT^<b£i±Tf§i*te 

MKlCffi^-r^M (3 5mmX 2 5mm) ±®£S?J:5ICA I tttfLhlcMmH1 1 
0 0 ul mT3 1 # ID Ufc «fc ? fcflgtt <b Ufco 

10 • t}—7$>WM ... 2 0BMSP 

•»*i>U^ ... 2 5SSSP 

•^>l/>7i/-;« ... 3 

■ y^kbJUfcf I — ^ ... l 

15 2 ^fl/flCHH (0. 5mmX 0. 5 mm) ZBtitlsfc 

•iga&o^f^fc ■•• 9 0BSSP 

• 7x/-J\sfflffi ... 6. 5113! 

•?^k*i;nfi — )v - 3. 5asgp 

25 -->U^7-f*^- - 1 Ofifigp 

• ^£ h>3^lj 1 -4-^t> h» ... 60»figfl 

(Hl«lj4) 

&m&fatUTm&1 0 0 0 Mm(7)A I (2 5 OmmX 2 5 0 mm) £*pi®U 
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coa i m&<Dffimz®tfm\si>x (mmititrm m iofpr) 
•t&m<D\/i>x hmm±iz, h i 500 jamo* h^^oaBtawtry^ 0 0 

fco ±ie < hPi^(DA i s«$i£flf u mmizmitmupx htm^teuu a i 

^©SlCl** H5 0 0 Atm<Z)X h7-f^K©HjPfiB**tf 0 0 0 MmT 

^ (3^) Ufc. 

•&Jg : 2 0°C 

•Xy5=->^jft (HC I) iUg: 200g/L 
20 (3 5%HC I ^^Jc4'fC2 0 0 gi§8?UT1 Ltt&) 

OOAtm, 5 1$ 3 0mmO7 h7-f^MW2 0 0 0 /im 

25 1 8i:^n5«fcpfei 8 omffiVM[ste&%j£?TisTmM"t%i&vo (ovmrnw 

(3fcS&^3 0 0 mm) #*JM£ftfc 0 CO^»8P©»f U jSUSWatt* SSPO&O*. 
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JfclvC* ±f5tf>1i|fi<DA l§i^ m^©W«a»^lRir«5«fc5»c:TEe!)*fr-C 

• mmn ■. mm* 

• SnSt : 3 0 0 °c 
2 5°C 

2 5V (DC) 

• Wxfomm : 10 0 A/m 2 

ifclvr* ^1*©3mrtlCTIE^<Oft!ll^S^3^UT»lM (1 5^1) U 

to'&s timmffim&&L&. i 2o°c. a^^jg^TE^s^ssuT, ^ssf*^® 

• A I - 4 1. 211% 

• Cu ... 2. 6fig% 

• Z n ... 2. SMM% 

-^<DA i «fi©K<b7;p$=^A«H±rc, mmm3tmmizLx, m 

(Ui«j5) 

£/lS*J5<*: UTJ¥2M 0 0 O^mCDSUS 3 0 4S*JS (2 5 0mmX2 5 Omm) 

zmmu cos u s 3 o 4mffi.<Dmmizmimisi>x htm m^itxm oho 



i'=l 5 
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^ofpr) ZTsfy^mz^vrnft (mm7tim (mm) ) uto sus 
3 o 4wm<Dumm®i%Bi8.-?z>m<Du>>x hsauLtic mi 500 nmox V s ? 4 

^<7)ji3 , cSP^ey5 1 2 0 0 0MmT^E^e.3SSlC^tH (^I3 0mm) lsfc& 

5 m^tmmm^^-r^mts 9 o° a>sjt££:-t *><D-m£:<. 750 

Atm(0R^^t-t>O < i:U^o ±IE<t|5]il(^SU S 3 0 4g*5£*£fiU |h)*SIC^ 
TfettUv^ h***4£^fcU S U S 3 0 4S^<DW«gP^^-rSffii]C0lx>f^ 
^±IC ;7* hT*££iE07co h^^te, S U S 3 0 4®fcS®(C*tUT, 

io :k\,\T\ ±u<o 1 *Ko^PS*s (s u s 3 o 4ii) ccoivc, ^ti^fty* h"? 

CftlCjcy, =g-S U S 3 0 4St5<7)— Jj<DWZlZs (15 0 0 jumtfX* h^-f ^<OW 

□gp^br^^2oooMmTE5u$ti, mm?&* V s ?* ^mrnumt. 

15 &fc, ±IStf> |y h/\°*- £ UT, TIEO^T S U S 3 0 4 

Xy^>^ (3#|SJ) U£ 0 

: 8 0°C 

• iiyT><t?m (mitm-mmm) tmmm •. 4 5^-^ c & e ) 

->£P££U 7jc;5fcU/S:. CftfC^tJ, 1 $1(DSUS 3 0 4»^li, ;£(D®|C, 
4f 1 0 0 0 Aim, ^6 5 0 Mm, S$3 0 mm(DX h^-f ^R©aiBS(l#2 0 0 

4* (HI1 8(CjF£ft<5J;p£:1 8 O^ffiJilL^^Jlse^TL/TjE^-r^^) (DM 

25 fm (i«s3oomm) mmzntz, c<Dffim%m<Difr v&is&mt. 

COS US 3 0 4Wfa£*>?— ^WSUS 3 0 4ii<!:*^^§ 1 i©S 
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ik&ttmisfc. ^(om^-vit, iiKDsus3o 4mR(D^mm^z> u#^±ic*t 

5 (ttfHS^&ft) 

: 1 0 0 0°C 

X) *t,$ v ->mnzj: v toju 350 °cvmn^xm^ 2 0 u m<Dim&& 

15 v^-^-Trautufctsm, $*i5MmT&o*:o 

7ju$i-V)i52o (amit¥ m m *«iu 5-20 

mPa- sT&«7;U5:Tv0WRa«*ffl»U C©7^5^VOWRJ0 
5R*«^*©a«El»rtlc3iEUa*» 1 2 0°C, 3ra<7)|g^fi6U, 

20 aspics--^ MR*HjEUfc. 

-^OSUS3 0 4W(Cjg|SUfcj6JMl±K:» ^WiJ3<tIH#(CUT. Rt&fe M 
25 (H»J 6 ) 

£JS8K<S: UTff*1 0 0 0 jumOA I (2 5 OmmX 2 5 Omm) &2pftU 
z<DA I S^5(DM®rc^3tttU^ h***4 (JHSUfrfl:l£i 0*> iSOFPR) £^ 
y^afelCckUWt (ii7/im (&jRi$) ) Ufco &fc, A I S^omffliftSP^TM 
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■r«5ftiJOU^ h^flg±lC, (ill 5 0 0 AimOX h^^^<Dii5tWtr-/^2 0 0 
0 #mT;£fe&>&S5S(CffitfTl\* (S£ 3 0 mm) ^(D?* h77^$@E^. 

LTJJIft US:, CniCctU, A ! m&<D— JiOmiZlt. 41 5 0 0 Aimtf>* h 

5 7-r^K<oiwpawey^2 ooo ^m-eE$>j£*u h^-f 

10 ^ (35^1) 

• jag : 2 0 °C 

(HC I) Mm: 200g/L 
(3 5%HC I £^J<if|c2 0 0g>§8?l,T1 L^«) 

$ 6 5 0 m m, l$30m mO* h^-T 2000/i mO bf y^-T^ 

£<fc?/j:l 8 0fi4lfyiBL/«:*«6ie?7UTW|-r*^«) ©SS$ffl»SP 0MI3O0 
20 mm) ^fiJc^n^o 

ifcU-e, #H?V\'-gfl#<!: LTJ1#- 1 0 0 nmfDA | ^^fliU, CO A I 

(KMfeJftMfr) 

3 0 0°C 

2 5mmX 3 5mm, 152*1. 4mmT&y. l^— #f*0JC 2 o<D3Sttig|j 



25 ■ Pglsl 
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(l$5mm, ifl5mm) £ 1 5mmO®l$ITTtU Z\<D3Zft$WftMlZityfc 

m (4%^=iommm) izmm^xmmtn^^. TuomftT-wtzzLtizj: 

: 2 5°C 

10 • ffiJE : 2 5V (DC) 

• mMmm 100 A/m j 

1 ffiommmmtvMitTj^-OAm^izTmmvmmtem^-x 
^'j->En«ijjCcfcyEnsijUv 2 0 o^-cmt^xmwiw^mmvfco m&\sttsm 
15 if 11 0 o^mcm^ «M«a^^$nTu*i««»ciiast"*«« o 5 

mmX 2 5mm) ±®£H?cfc? (CA I ®g±(o»IBRn 0 0 jumTSI^lElLfccfc? 

■^-7ft>|»^ ... 2 0MSSP 

20 ... 2 5MSP 

•*>'L/>7iy-;w •■• 3 6figgp 

• z/^U^JUt: I — ;i/ ■•• i 9BBSP 

25 (mtn/n^-* h©*B«) 

• 7i/H« ... 6. 

■ ;^kfc;Ufc: I — ;u ... 3. sasgp 
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•TO^jut ••• 3oaagp 

• i/Vft-? <i=?— ••• i omagp 

cnic j: u , use (D^faaEBsauwd: 



• A I - 4 1. 2MM% 
' C u - 2. 611% 

• Z n ... 2. 8fig% 

miz, bum*. WMs mm&nmm&mi&isTs 2mB<Dm®%es&mt aw&T-f* 

[3|gSffl<Dmt4/5SS&SISW (ft7^^piJ7^^-) 3 

\zm^c2,^m^it 0 

• P t ... o. 4ii% 
'Fe o. 211% 

• ^lo^-f h (Na 8 (AI 8 Si 40 0 96 ) • 24H 2 0) - 9. 411% 
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